








DURANDIOMYCES Pritts 





MYCOLOGIA 


OFFICIAL ORGAN OF THE MYCOLOGICAL SOCIETY OF AMERICA 


VoL. XXV May—JuNE, 1933 No. 3 


PHOTOGRAPHS AND DESCRIPTIONS OF 
CUP-FU NGI—XIx 


THE CABBAGE-HEAD FUNGUS 
FRED J. SEAVER 


(WITH PLATE 24 AND 25) 


In The North American Cup-fungi the writer established the 
genus Durandiomyces based on Gyromitra Phillipsii of Massee 
which has usually been regarded as a variety of Peziza proteana. 
It seemed to the writer that the plant was sufficiently well 
characterized to constitute a separate genus, although he has 
never had the privilege of collecting and studying the fungus from 
fresh material. Scarcely a month after this book was issued the 
writer received a fragment of a fungus from Mr. S. C. Edwards of 
Colton, California for examination. It was immediately referred 
to the above species. Photograph of a cross section of the mate- 
rial from which the fragment was obtained confirmed this deter- 
mination (PLATE 25). Later the following note was supplied by 
Mr. Edwards: 

“‘Durandiomyces Phillipsti. Specimen collected Jan. 21, 1929, 
San Bernardino Co., Calif. few days after a week of rain. Low, 
rich loam, near small stream, two feet from willow stump, plant 
growing at edge of outside furrow of cultivated field. About six 
inches under the plant, plainly visible rotted wood, yet so soft it 


(Mycocoaia for March-April (25: 69-156) was issued April 1, 1933) 
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all crumbled with the earth which I dug with a sharpened stick. 
Could not discover whether or not the rotted wood was originally 
part of the willow stump. Plant had no stem, but when I re- 
turned second time to secure more details, dug out base of the 
sporophore large as my fist, which had broken free from the 
specimen originally collected. Convolutions and_ irregularly 
flattened tubes same as the specimen, only more compact. Speci- 
men as originally found shaped much like a large, flat-head 
cabbage.” 

In March, 1931 the following additional information was 
obtained from Mr. Edwards: “ About ten days ago I found another 
(I suppose) Durandiomyces. On willow stump in about same 
place as the one I found in Jan.’29. This one had gone by a little 
flat yet a pretty good one. Inclosed photo. Not to be returned. 
I think there is no doubt about its identity to the former one.” 
(See PLATE 24.) 

In 1931 Miss Elizabeth Morse of the California Mycological 
Society suggested to the writer that she believed Durandiomyces 
was identical with Daleomyces of Setchell, the suspicion being 
based on the examination of a small specimen of the latter. The 
genus Daleomyces was described in 1924 (MyYcoLoGIiA 16: 240) and 
referred to the Tuberales. This was doubtless one of the reasons 
why it had never been considered with the cup-fungi. Until Miss 
Morse so suggested, it had never occurred to the writer that there 
was any connection between the two species. Since the question 
has been raised, however, a specimen of Daleomyces has been 
examined and we find the spores identical. 

Later observations by Mr. Edwards have revealed the fact that 
Durandiomyces is subhypogeous at least during its early stages. 
While Dr. Setchell still thinks that his plant is distinct, the evi- 
dence seems to indicate that Daleomyces Setchell and Durandio- 
myces Seaver are identical in which case Daleomyces would be 
adopted on the ground of priority. Since the matter cannot be 
absolutely decided at the present time it is perhaps just as well to 
leave the question open until further field evidence may be 
obtained. 

The writer wishes to extend his thanks to Mr. S. C. Edwards 
and Miss Elizabeth Morse for their codéperation in securing data 
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for this brief note. Its resemblance to a cabbage has suggested 


‘cabbage-head fungus.”’ 


the name 


THE NEw YorkK BOTANICAL GARDEN 


EXPLANATION OF PLATES 
Plate 24. Cabbage-head fungus, reduced one fourth. The head was 


eight inches in diameter. 
Plate 25. Section through an ascophore, reduced one fourth. Photo 


graphs by S. C. Edwards. 








A TAXONOMIC STUDY OF THE GENUS 
HYPHOLOMA IN NORTH AMERICA! 
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INTRODUCTION 

The genus J/ypholoma belongs to the purple-brown-spored 
group of the Agaricaceae. In addition to the spore color, the 
genus is based upon the fact that the veil, breaking from the stem, 
leaves hair-like fibrils or a flocculose-fibrillose web or fringe 
pendent from the margin of the pileus. The pileus is at first with 
incurved margin, and is continuous with the fibrous or fleshy stem. 
The gills are usually adnate, sinuate and seceding. To the same 
purple-brown-spored series belong also the genera Stropharia, 
Psalliota, Psathyra, Psilocybe, and Pilosace. Hvypholoma is dis- 
tinguished from Stropharia by the absence of an annulus; from 
Psalliota by spore color and gill attachment; from Psathyra by the 
incurved margin of the pileus and the noncartilaginous cortex of 
the stem; from Psilocybe by the texture and duration of the veil; 
and from Pilosace in having a cylindric stem and attached gills. 

In 1927 Dr. L. O. Overholts (15) called attention to the need for 
detailed studies of structure in many groups of higher fungi. In 

1 Submitted in partial fulfillment for the degree of Doctor of Philosophy, 
June 1932, in the Department of Botany, Pennsylvania State College. 
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1928 the writer undertook a critical examination of all available 
material in the hope of contributing to a more complete knowledge 
of the morphology and ecological relationship which might lead to 
a more satisfactory arrangement of the species within the genus 
Hypholoma. 

It soon became evident that previous treatments of this group 
were at best incomplete and the genus greatly in need of reor- 
ganization. In fact, the American species have never been 
studied systematically, although local and state lists of fungi con- 
tain the names of many of the more common forms. 

The lack of agreement among students of the genus as to the 
status of a majority of the species was a surprise and a disap- 
pointment to the writer. This confusion can no doubt be ac- 
counted for by the all too brief descriptions of the early writers, 
some of which were evidently based on illustrations or still older 
descriptions, which have proved misleading. 


HISTORICAL 

Persoon, Bulliard, Schaeffer and other mycologists prior to 1821 
recognized certain species, subsequently referred to the genus 
Iypholoma, and either described or illustrated them, but on ac- 
count of brevity or inaccuracy the literature appearing prior to 
1821 has but little taxonomic value. For all practical purposes 
it may be said that the genus //ypholoma was established by Elias 
Fries (2) in 1821, with a brief description and quite superficial 
details of four species. Actually, however, this dark-spored group 
was treated in that and in all of his subsequent works as a sub- | 
genus of the composite genus Agaricus which, in his idea, more 
nearly represented the entire family Agaricaceae. In the Epi- 
crisis Systematis Mycologici (1836-1838) Fries recognized sixteen 
species of //ypholoma, and these were divided, nine and seven 
respectively, between two characteristic divisions based upon 
their moisture content—hygrophanous and nonhygrophanous. 
In his best and most complete work, Hymenomycetes Europaei 
(1874), which has been said (8) ‘‘to represent the ripe experience 
and best judgment of the master,’’ Fries conceived this genus to 
be composed of twenty-eight species, which he skillfully divided 
between five logical, if not altogether natural, sections based upon 
well marked and possibly unchanging characters, as follows: 

17 








162 MyYcoLociIa 


Fasciculares—eight species; Viscidi—three species; Velutini—five 
species; Flocculosi—four species; Appendiculati—eight species. 
The fact that these divisions have been used in whole or in part by 
nearly all subsequent students of the genus well attests their value. 

About the time of and since the appearance of the Hymeno- 
mycetes Europaei several European investigators have consider- 
ably modified the Friesian concept of the genus. Among those, 
who have had adherents to any considerable extent, probably 
Quélet (19) has most widely departed from the treatment of 
Fries. In 1872 Quélet recognized three sections identical with 
those of Fries, under which he reported twenty species, but in his 
later work (20) a new genus Drosophila was established and 
Iypholoma under which he reported nine species, along with 
Psathyrella and Psathyra were treated as sections or sub-genera of 
Drosophila. Peck, during his long period of service as State 
Botanist of New York, made a painstaking study of many collec- 
tions of species of this genus. He described, as new, fifteen 
species and culminated his work with an excellent monograph (18) 
in which he recognized four of the Friesian sections and reported 
fifteen species as occurring in New York. Murrill (13) introduced 
Quélet’s conception of the genus into American literature, but the 
multiplication of generic segregates and the resultant unfamiliar 
combinations have not found favor with American mycologists 
Harper (5) has given us two beautifully illustrated papers on the 
Hypholoma species in the region of the Great Lakes. He at- 
tempted to demonstrate a phylogenetic relationship based on a 
natural grouping of closely related species with well-marked 
characteristics. He recognized the Friesian sections as outlined 
above. Kauffman (8), in great detail and with accuracy, de- 
scribed the species of this genus as they occur in Michigan and 
illustrated four of the more common ones. Various members of 
this genus have been described, discussed or illustrated in a num- 
ber of popular publications treating of fungi, but in many cases 
confusion rather than clarity has resulted. 


AIMS AND METHODS 

The writer’s investigation of the genus H/ypholoma has been 
restricted to those species which occur in North America with the 
exception that an examination has been made of a number of 
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European specimens of plants which are found both in Europe 
and North America. Much emphasis has been placed upon the 
study of fresh material in the field. At first it was intended to 
describe only species seen and examined by the writer, but for the 
purpose of having a more complete survey of all the American 
species a few have been admitted solely on the authority cited. 

Most of the previous work has emphasized only external 
characters such as size, form, and color, but in other genera of 
agarics and in certain other groups of Basidiomycetes Burt (1), 
Overholts (14), Lange (9) and others have recognized the impor- 
tance of microscopic characters in delimiting species. No such 
study has previously been attempted for the genus [/ypholoma. 
A combination of microscopic and macroscopic characters has 
given a more secure foundation for specific diagnosis than either 
set of characters alone could be expected to give. Macroscopic 
characters are best observed in fresh plants in the field and 
mycologists have long made use of field notes for the preservation 
of the records of such characters. Microscopic characters can be 
investigated in the dried herbarium specimens as easily as in fresh 
plants. The technic is simple and has been fully detailed by 
Overholts (16). There is no need, therefore, to enlarge upon that 
phase at this time. Briefly it consists in the careful microscopic 
study of free-hand sections of fresh or dried specimens. In the 
present work as in most previous instances, such studies are con- 
fined to cross-sections of the gills, although it is realized that 
possibly a study of internal structures of other regions might also 
be advantageous. 

Unfortunately, the species of //ypholoma present microscopi- 
cally no such distinct and varied characters as are displayed, for 
example, in the genus Pholiota (15). The spores are remarkably 
similar in size, outline, and surface markings; likewise the basidial 
and tramal characters are not at all distinctive. Slightly more 
variation is found in the form and location of the cystidia, but 
even these organs do not display the differences one would expect 
in a genus composed of so large a number of species. Yet similar 
as they are, the small differences that do exist in the cystidia and 
spores furnish the best microscopic characters for purposes of 
classification in the group. 
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At this time, the writer is of the opinion that the problems 
raised by the dubious and ambiguous species of the genus will 
find satisfactory solution only after many collections have been 
made, and the fresh plants carefully described, illustrated by good 
photographs, accurately tinted in exact colors or drawn and 
painted in water-color or oil, and the specimens properly dried 
and preserved. As preserved in many of the herbaria, dried 
specimens have little or no value for comparison of most of the 
macroscopic characters. With this condition in mind, collecting 
trips were begun during the summer of 1928 and have been pur- 
sued in many parts of the states of Pennsylvania, Maryland, 
Virginia, and the District of Columbia. In 1929 the mountains 
or timbered areas of North Carolina, South Carolina, Tennessee, 
Alabama, Georgia, and Florida were visited. During the very 
dry year of 1930 attempts to collect specimens were but poorly 
rewarded, though excursions were extended into the state of New 
York and the province of Ontario. 

These efforts were supplemented as opportunity arose by 
extended visits to several large herbaria in the eastern United 
States. The collections of Peck at Albany, New York; of Murrill 
and others at The New York Botanical Garden; of Atkinson at 
Cornell University; of Kauffman at the University of Michigan; 
of E. T. Harper at the Chicago Field Museum, and of Overholts 
at The Pennsylvania State College were all systematically 
examined. 

In this study every effort has been made to follow the Inter- 
national Code in the matter of nomenclature and synonymy. 
The temptation to ignore the old inadequate descriptions and to 
give a new diagnosis and name has been avoided by the writer, 
at times with great difficulty. New species have been proposed 
only after it seemed impossible to include the plant under study 
in a previously established species. Correctness in all cases at 
this time is impossible. Lange (10), who has extensively col- 
lected these plants in northern Europe, and beautifully and 
exactly reproduced his findings in colors, says, ‘unfortunately 
even from the time of Fries there exist some names and diagnoses 
of species which Fries himself only knew from dried specimens 
(or even figures) and which are rather problematical and almost 
impossible to identify.” 
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PHYLOGENETIC CONSIDERATIONS 


The writer has found it- difficult to satisfactorily place the 
thirty-nine species here recognized in the Friesian sections men- 
tioned on a preceding page. Based upon macroscopic characters 
alone, such as were employed by Fries, most of the species herein 
considered might be logically distributed in his five sections, but 
when the microscopic characters are introduced the grouping 
becomes more difficult and less logical. It is the belief of the 
writer that the phylogenetic relationships in this genus will not 
be fully understood until a careful study and comparisons are 
made in all of the related genera within the purple-brown-spored 
section. The creation of some new terms or the modification of 
the terms of one of the color standards to adequately express 
spore color shades as viewed under the microscope would greatly 
facilitate such a study. 

Spore shape, size, and color as well as cystidial shape, location 
and distribution on the gills must be given proper evaluation in 
connection with the macroscopic characters before anything but 
a tentative grouping based on relationships is attempted. As 
desirable as such a condition might be, it is not believed possible 
in the present state of our knowledge of this genus to isolate an 
individual species as an outstanding type around which to build a 
group of kindred forms. 

The species within the scope of this study have been tentatively 
arranged in the Friesian sections based largely upon their macro- 
scopic characters (FIG. 1, A) and the location of the cystidia 
(FIG. 1, B). 

In the group Fasciculares, which includes the non-hygroph- 
anous, smooth, dry, tough, bright colored forms, have been 
placed H. cutifractum, H. campanulatum with cystidia absent; 
H. capnoides, IT. sublateritium with cystidia only on sides of gills; 
H. fasciculare, H. delineatum and I. radicosum with cystidia on 
both sides and edge of gills. 

In the group Velutini, containing those silky pileate species with 
innate fibrils or streaks, has been placed the single species //. 
aggregatum with cystidia on both sides and edge of gills. 

In Flocculosi, which includes the floccose species with super- 
ficial, separating scales, have been placed //. vinosum with cystidia 
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absent; I/. rigidipes and H. lacrymabundum with cystidia on both 
sides and edge of gills. 

In Appendiculati, containing those smooth pileate, hygroph- 
anous species, have been placed H. hymenocephalum without 
cystidia; H. atrifolium with cystidia only on sides of gills; //. 
cinereum, HH. Candolleanum anc H. inocybeforme with cystidia on 
both sides and edge of gills. 
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Fic. 1. A, Hypholoma species arranged to show relationship based on the 
macroscopic characters of the Friesian sections. Weaker relationships are 
indicated by broken lines; B, Hypholoma species arranged to show relationship 
based on the microscopic characters. 


This grouping conveniently places seventeen of the thirty-nine 
species here recognized. It will be noted that no species have 
been placed within the group Viscidi. 


species cannot be definitely placed in any single Friesian section 


The remaining twenty-two 


because they more or less prominently display characters which 
segregate them into two or more groups. In each of the species 
studied a more definite leaning has been observed toward one of 
the groups, but the characters of a second or third group are so 
conspicuous that placement in a single group would have to be 
forced. In all cases in the following grouping the section to which 


the plant displays the most pronounced Jeaning is mentioned first. 
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H. fragile with cystidia absent has been placed in Fasciculares 
and Flocculosi; /7. simile with cystidia on sides of gills only has 
been placed in Fasciculares and Viscidi; H. Boughtonii with 
cystidia on sides of gills only and H. rugocephalum with cystidia 
on both sides and edge of gills have been placed in Fasciculares 
and Velutini; 77. elongatipes with cystidia on edge of gills only has 
been placed in Viscidi and Appendiculati; 17. Peckianum with 
cystidia on edge of gills only has been placed in Viscidi and 
Velutini; H7. irregulare with cystidia on sides of gills only has been 
placed in Velutini and Appendiculati; H. oblongisporum with 
cystidia on both sides and edge of gills has been placed in Floc- 
culosi and Appendiculati; 7. hololanigerum and H. echiniceps with 
cystidia on both sides and edge of gills have been placed in 
Flocculosi and Appendiculati; H. rugoproximum with cystidia on 
edge of gills only has been placed in Flocculosi and Fasciculares; 
H. maculatum with cystidia on both sides and edge of gills has 
been placed in Flocculosi and Velutini; 7/7. tsugicolum with 
cystidia on edge of gills only has been placed in Appendiculati and 
Viscidi; H7. longipes with cystidia absent, H. coronatum and H. 
incertum with cystidia on edge of gills only have been placed in 
Appendiculati and Flocculosi; H. catarium with cystidia on sides 
of gills only has been placed in Appendiculati and Velutini; /7. 
madeodiscum, H. hydrophilum and H. velutinum with cystidia on 
both sides and edge of gills have been placed in Appendiculati and 
Velutini; 17. canoceps with cystidia on sides of gills only has been 
placed in Appendiculati, Flocculosi and Velutini; 77. appendicu- 
latum with cystidia on both sides and edge of gills has been placed — 
in Appendiculati, Flocculosi, and Velutini. 

Thus it may be observed that into the five Friesian sections in 
full or in part may be placed the species here studied as follows: 


Displaying Displaying 
characters of characters of 

but one two or more 

group groups 
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It should be noted also that there are reasons other than those 
mentioned above why a grouping such as is here made should be 
regarded as having only tentative value. As an example the 
three species H]. rugocephalum, H. Boughtonit and H. velutinum, 
considered from the standpoint of size, shape, and color of spores, 
which are almost identical in all three species, would be regarded 
as having closer relationships to each other than shown in the 
above scheme. Likewise an aberrant form like J//. irregulare 
would be differently placed were the nature of its spores given the 
weight which they deserve. On the other hand three species such 
as HT. Candolleanum, H. appendiculatum and IT. incertum display- 
ing exceedingly close relationships when macroscopic characters 
alone are considered are more widely separated by their micro- 


scopic characters. 
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TAXONOMY OF THE GENUS HYPHOLOMA 
HypnHo.oma Fries, Syst. Myc. 1: 287. 1821. 

Pileus thick or very thin, compact, firm, fragile, or soft, viscid, 
dry, or hygrophanous, glabrous, atomate, floccose, fibrillose, or 
scaly, whitish, yellowish, reddish, or blackish; margin of pileus 
inturned at first and adorned with remnants of the usually 
whitish, flocculose-fibrillose veil; gills adnate, sinuate, or adnexed, 
infrequently with slight decurrent teeth extending in lines down 
the stem, concolorous or varying more than the pileus in color; 
stem central, confluent and homogeneous with the pileus, gla- 
brous, fibrous, or scaly, whitish, yellowish, or brownish; spores 
smooth, or rough, elliptic, sub-globose, rarely triangular, pip- 
shaped, or lemon-shaped, at times displaying a hyaline epispore, 
purple-brown to almost black; cystidia present or absent; odor 
usually fungoid; taste bitter or pleasant; putrescent; caespitose, 
gregarious, or rarely solitary; xylophilous. 

Type species: I/ypholoma lacrymabundum Bull. ex Fries, 
emend. Quélet. 

The word J/ypholoma is from the Greek (i¢9, web; A@ua, a 
fringe), having reference to the fragments of the fugacious veil- 
remnants left pendent on the edge of the pileus. The method of 
the veil breaking from the stem is the distinguishing character of 
the genus. It is best observed in young plants. In some species 
the veil-remnants may not be present in mature specimens. 
The substance of the pileus is also continuous with that of the 
stem. The genus contains plants quite variable in character 
though in most cases the differences are slight and the intergrad- 
ing frequent. In structure the plants of this genus are analogous 
to those of the genus Flammula of the ochre-spored agarics. 


KEY TO THE SPECIES 
1. Pileus viscid or sub-viscid, glabrous or atomate.................--. 2. 
Pileus hygrophanous, glabrescent, atomate, or displaying fine 


INL GUI, WED 6 acre wen es SoD Os Hom cea ew aRee ele 6. 
Pileus dry, never hygrophanous nor viscid, but at times glabrous or 
I se he, SMG ies witnsin bone Wis ele alee Ral oe w lee ws eo ool 34. 


nN 


Plants growing on lawns or in fields, rarely in woods; pileus white or 
yellowish; epoves 6.5-S X S-4.5 wp... . .cccccccececess 7. H. incertum. 








170 MYCOLOGIA 


Plants growing in woods, swamps, thickets, or along woodland trails, 


NI Fe taco 5-dyahd debi 19 2.5 ia boa e's le Speman eal lee blalade web's 62 3. 
Sg cigs coal Wn a. 0 99.0 oe s-ale Divig-e, SoaneieeGsd esa.8 ore se 4, 
Prante doutary, Gregarious, Or acattered .... . 2... cede scccv cece eS 
4. Cystidia only on sides of gills; pileus with lavender tinge, buff, or 
buckthorn-brown; spores 9—12.5 XK 5-7 u..........27. H. elongatipes. 
Cystidia only on edge of gills; pileus buckthorn-brown to antimony- 
yellow; spores 6-7 X 44.5 uw; western plant........: 36. H. tsugicolum. 
Cystidia absent ; pileus buckthorn-brown to antimony-yellow; spores 
MM A ye iS de a aka od wcpimonal Goel 36. H. tsugicolum. 
5. Cystidia only on sides of gills; pileus with lavender tinge, buff, or 
buckthorn-brown; spores 9—-12.5 XK 5-7 w.......... 27. H. elongatipes. 
Cystidia only on sides of gills; pileus cream, gray, ochraceous, or 
EE ne Pe ee eT 25. H. simile. 
Cystidia only on edge of gills; pileus bay-brown; spores 10-12 
RR Fe hc ata as esha cass Sib 78 308 8 6 eo 26. H. Peckianum. 
6. Plants growing in woods, swamps, thickets, or along woodland 
EN asic arg ein SIs views Ow Sed wlgiwiainlar’ Sie eia sie 400 7. 
Plants growing on lawns, or in fields, rarely in woods; pileus white or 
yellowish; spores 6.5-8 X 3-4.5 w.... 0... cece eee eee 7. H. incertum. 
7. Pignte eolitary, gregarious, or scattered... 2.65. ccc cect cece 15. 
Na ah S36 9 Win' oS ies da: 9/0 so. ooarsl oon NLS MS tw bw oie 98 8. 
8. Cystidia only on sides of gills; pileus cinnamon-drab; spores 8—9.5 
NS lara saa acts a G Sip wi erewie sre oc hs an eine ets. eurd 38. H. canoceps. 
ee ono 5 5 adic caislnwie yy Saws ab Senwens oes 9. 
Cystidia on both sides and edge of gills... .... 2... ccc ccccccccccces 38 
9. Pileus with separable pellicle, buckthorn-brown to antimony-yellow; 
SOE DE MEMES Sees parece < acid sve bed pe peeee ae 36. H. tsugicolum, 
Pe 10. 
10. Pileus date-brown, becoming white; spores 8-9 & 4-5 u 
6. H. Candolleanum. 
Pileus with lavender tinge, buff, or buckthorn-brown; spores 
RE Sais isle dnp oes ee panne ut wnween cee @bieue 27. H. elongatipes. 
11. Stem rooting in the substratum; pileus honey-ochraceous or tan; 
SE I EDN 25 o.6.00'6 54 00s Koicousieceweaes 21. H.radicosum. 
NE OE te IU OD RUN ooo. ic aieicsicee cise vncwccesevemsecies 12. 
12. Spores smooth, not over 7 uw long; stem striate...................... ‘3. 
Spores smooth, more than 7 yu long; stem not striate................. 14. 
Spores tuberculate, 8-13 X 7-8 u; pileus cinnamon-buff or clay-color 
31. H. velutinum. 
13. Pileus whitish to pale brownish-ochraceous; spores 5-7.5 X 3-4 u 
16. H. lacrymabundum. 
Pileus clove-brown to bone-brown; spores 3.5-5 X 3.5 4 
37. H. maculatum. 
Pileus pallid, purplish-gray or clay-color; spores 5-7 X 3.5 4 
8. H. oblongisporum. 
Pileus cinnamon or chestnut-brown; spores 4-6 (—7) X 2.5-4.5 
10. H. hydrophilum. 
14. Pileus grayish-white; spores 6.8-8 X 3.4-S5y......... 15. H. aggregatum. 
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Pileus ochraceous-brown; spores 7-9 X 3.5-5y....... 17. H. echiniceps. 
Pileus date-brown; spores 5-8 X 3.5-5y.......... 12. H. appendiculatum. 
Pileus rich brown; spores 6-7 X 3-4 u; western plant. .39. H. californicum. 
I ret 3:5 vne-n 8 aig Ws Wigs awh Be ae Gem eW also we eae nine ae 16. 
PI go clo op cen.) Goo aca se pee e ube ke annale wes aeeee 
pe ee NEE Ur MINE MEINE So 5 ws is o's. o's Soe cie a alee sso doses viene 
ee I I ge h ip AG oS. ord,e Vid ew dia vega ole aw bless 19. 
Cystidia on both sides and edge of gills... . 0.0... cece cece ence odes 
EE SUNN RII fy iain scien. occ 5.0 eke eens Rane ek es whem esas 18. 


Spores 6 u or less long; pileus light ochraceous-buff; spores 5-6 X 3- 
2 LO es oe eee Ree AL 


. Pileus cinnamon-drab; spores 8-9.5 & 3.5—4.5 uw; Oregon plant 


38. H. canoceps. 
Pileus grayish-buff with umber-brown scales; spores 6-7 X 4-5 yn, 


Der MINE PIII eos oof igo s-0 vine a sive sees saul 3. H. irregulare. 
Pileus burnt-umber; spores 7.6-10.2 X 5-O6u.........; 34. H. atrifolium. 
Pileus cream-gray, ochraceous or cinnamon-buff; spores 8.5—-10.2 

ee rime etme, 
Neo ut 5 ce SWisvaic-s:danee Mr he oe eek Nba Sear e ard 20. 
Se NNN nc Nag Sales ee eS Ame SE eee eee eS Rae saeeen 21. 

. Pileus watery-brown, becoming white; spores 6-8 X 3-4.5 u 
4. H. cinereum. 
Pileus umber-brown or alutaceous; spores 6-7 X 4u....5. H. coronatum. 
Pileus white or yellowish; spores 6.5-8 X 3-4.5y....... 7. H. incertum. 
. Pileus cream-buff; spores 7-8 X 4—4.5 uw; western plant 


35. H. inocybeforme. 

Pileus date-brown, becoming white; spores 8-9 X 4-5 u 
6. H. Candolleanum. 

Pileus cream-buff or pale yellow; spores 6-10 X 3-5.5 u 
14. H. rugoproximum. 


ee i NN I os sn Gin anne otinete mewessceeeesksee see 
ee I oe cians ew eeesunbees<eheserGnran eee 30. 
0 ES OE EE Ee ee 
a la co8 c.g Sb. Sip) ae! oad avembaunreal Sniere RAO wwe uate 28. 

. Pileus cinnamon-buff or clay-color; spores 8-13 X 7-8 u 
31. H. velutinum. 
Pileus tawny to reddish-brown; spores 8-11 X 5-6yu...28. H. rigidipes. 
ER SE er ee eee Me 26. 
PN RE II AE I oS 4.5. s'aca''a o's. 0 0a. cmv wid ee ed oles eben eb Sai 29. 
NI oo 5 on iswa a ia sess ee aeeeheabhebeneaqaneee 
en aN II ocho 6 sa dig Sine Sid's wide elas wae hs a algnehic oa 

. Pileus clove-brown to bone-brown; spores 3.5—5 X 3.5 u 
37. H. maculatum. 
Pileus rich brown; spores 6-7 X 3-4u..........4 39. H. californicum. 
Pileus honey, ochraceous, or tan; spores 6.5—-7 X 4-5 w..21. H. radicosum. 
Pileus date-brown; spores 5-8 X 3.5-Su........ 12. H. appendiculatum. 

Stem striate; pileus whitish with lavender tinge, buff, or buckthorn- 


brown; spores 9-12.5 X 5-7 y..............-..-27. H. elongatipes. 
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Stem not striate; pileus tawny to reddish-brown; spores 8-11 
EM ag chiyse ia ciara ein ee ea bir aCe 4. een n'y wiaew Werke 28. H. rigidipes. 
30. Pileus liver-brown to chestnut-brown; spores 6.5-8.5 XK 4-6 4 
11. H. madeodiscum. 
Pileus ochraceous to pinkish-buff; spores 7-9  3.5-4.5 u 
9. H. hololanigerum. 
Pileus tawny-brown or reddish-brown; spores 8-9 X 5-6 u 
20. H. delineatum. 
ot. Sores wees Chae 7 a TORS: MEO GITIBEE «5a ice bs Civeeesvssccwsss Ba. 
SHOES 7-6 OF 1EES IONE; GIS) MOT GITIOTE ........00 6 6 oe eceies cence e cd 33. 
32. Pileus chestnut-brown, becoming nearly white; spores 6.5—9 X 4-5 u 
1. H. hymenocephalum. 
Pileus yellowish-brown; spores 10-12.5 X 6-84y......33. H. longipes. 
33. Pileus umber, tinged with purple; spores 5-6 X 2.5-3 uw. .13. H. vinosum. 
Pileus yellowish, grayish, or sub-ochraceous; spores 6-7 X 4-5 u 
18. H. fragile. 


ee NR rd io aa Wigs wiLias irs g gig «eee SiMe icin 35. 
Pinete eolitary, gregarious, or ecattered . .. ...... 2... ccc cccescwcece 42. 
ars SMR OR UI ONE NUN So 6.6.5 ion. 0'0. 0 0 05:0 6 0 wore n’.cie ws vaipeiwciew on 36. 


Cystidia only on edge of gills; pileus whitish, with lavender tinge, 
buff, or buckthorn-brown; spores 9-12.5 X 5-7 uw. .27. H. elongatipes. 
Conteaet Get DOE SIGSS ONG COME OF BUN... 5. 5 oo esc ccc cc cc cc eccecd 37. 
EONS RE CO ee ee ee ere Ener 41. 

36. Pileus yellow with reddish disk; spores smooth-walled, 7-9 X 4-5 u 
24. H. capnoides. 


Pileus reddish-brown or brownish-gray; spores rough-walled, 8-10 


I ge a cer a ci Et cea gw 5 gunigala aceite 29. H. Boughtonii. 

37. Plants rooting in the substratum; pileus honey, ochraceous, or tan; 
UR Md SC MMI slo's wesc cc cces es cwsesccccg sees Ee CEMROROUM. 
nny 2 
De. Sacsee WEIOD OF WITTE 1 YOURE DUATES, . . 5 ok 5 noc cee vecsovcnse sed 39. 
Gills showing some color in the young plants...................4.. 40. 
39. Pileus dark brick-red...............--002ee0e00--22. A. sublateritium. 
UNNI ois 5 sale whip Sis <lerwesin ais he 15. H. aggregatum. 

40. Gills yellow in young plants; pileus lemon to sulphur-yellow, reddish 
a ae ee ee ere 23. H. fasciculare. 

Gills purple-brown in young plants; pileus ochraceous-brown; spores 
SPI MUN a ici nals 0 cae s'e.¥is aie Renewed ie bea 17. H. echiniceps. 


41. Pileus ochraceous; spores 9-11 X 6-8 u; western plant 
32. H. campanulatum. 
Pileus cream, later grayish-buff; spores 7.5-9.5 X 4-5 u 
19. H. cutifractum. 


ES EY OL eR Oe Ce err eee fe eee er re 5. 
I I MN oo on os, pcrsiec oh stein e 60 0040ee sewenee< 44. 
Cyatetie on Both sides and edge of gills... ....ccceccccecccesccecees 45. 
I ert ea oe eae on es iV cemisa mink ois SEN SgISS +Aw-e on 48. 

43. Pileus cream, gray, or ochraceous-buff; spores smooth-walled, 

3 EE Ee i a ern erp ~ er Ser OR 


Pileus reddish-brown or brownish-gray; spores rough-walled, 
ke 2 Doo Re annem rerS Ae See 
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44. Pileus whitish with lavender tinge, buff, or buckthorn-brown; 
a eo ee a 
Pileus cream-buff or pale yellow; spores 6-10 X 3-5.5 u 
14. H. rugoproximum. 
Se NINN Boe ins 5c widens Ob e-Sw cis RESP M ROP REN SSRN ESS 46. 
Se kad 6c (a eines Ss ating RAD EY WE MCA eon 47. 
46. Pileus cream-buff or clay-color; spores 8-13 X 7-8 w...31. H. velutinum. 
Pileus tawny to reddish-brown; spores 8-11 X 5-6u...28. H. rigidipes. 
Pileus watery-brown to tawny, alutaceous, tan, or orange-cinnamon; 
I FNS Pe Bivviriee So sice cnc sosseenasee ad 30. H. rugocephalum. 
47. Pileus cream-brown to bone-brown; spores 3.5-5 X 3.5 u 
37. H. maculatum. 
Pileus tawny to reddish-brown; spores 8-11  5-6yu...28. H. rigidipes. 
48. Pileus umber, tinged with purple; spores 5-6 X 2.5-3 uw. ..13. H. vinosum. 
Pileus yellowish, grayish or sub-ochraceous; spores 6-7 X 4-5 u 
18. H. fragile. 


1. HYPHOLOMA HYMENOCEPHALUM Peck, Ann. Rep. N. Y. State 
Mus. 31: 34. 1879. 


(PLATE 27, FIG. 14) 


Pileus 2.5-5 cm. broad, campanulate or.convex, then plane, 
or at times umbonate, hygrophanous, chestnut-brown when young 
and moist, pallid or nearly white when dry, rugulose, sub-atomate, 
margin striate, especially when moist; context very thin, white; 
gills adnate, thin, narrow, close, pallid or dingy-white, then 
purplish-brown, drying almost black; stem 5-10 cm. long, 2-3 
mm. thick, slender, easily splitting longitudinally, stuffed or 
hollow, striate and atomate above, white; veil delicate, evanes- 
cent, white; spores 6.5-9 X 4-5 uw, smooth, elliptic-eliipsoid to 
considerably elongate; cystidia none. 

HABITAT: Under shrubs and small trees among fallen leaves on 
damp ground. 

Hair: Solitary or gregarious. 

TYPE LocALiITy: Adirondack Mountains, New York. 

DISTRIBUTION: Known only from the type and a single collec- 
tion from the state of Maryland. 

This fragile little plant is exceedingly close to I7. appendicula- 
tum Bull. ex Fries, 7. Candolleanum Fries and I. incertum Peck. 
In size and general appearance it is closest to H/. appendiculatum 
and HZ. incertum, but it is thinner and more fragile than either and 
without cystidia. It bears spores more like those of H/. Candol- 
leanum, and is a rarer plant than any one of the three. 
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2. HYPHOLOMA CATARIUM Fries, Hym. Eur. 296. 1874. 
(PLATE 26, FIG. 2; PLATE 29, FIG. 31) 


Pileus 1.2—2.5 cm. broad, conic in very young plants, hemi- 
spheric, then expanded, hygrophanous, drying from margin to 
center, light ochraceous-buff to light buff, smooth except for a few 
scattered, longitudinal, innate fibers near the edge, none over 
center, margin even, appendiculate with very fine fragments of 
white veil which soon turn brown; context 2 mm. thick over stem, 
scarcely any at margin, firm, white or concolorous, odor and taste 
not distinctive; gills 3-4 mm. broad, adnate, close to crowded, 
white, light-drab and finally fuscous; stem 2.5-4 cm. long, 2-4 
mm. thick, hollow, faintly striate and pruinose above, glabrous 
and shining below, base incrassated and white floccose, pallid or 
white; veil very fine, white; spores 5-6 X 3-3.5 4, smooth, 
ellipsoid-oblong, purple-brown under the microscope; basidia 
4-spored, 6-7 X 12-13 yu; cystidia on sides of gills only, projecting 
13-14 yw, hyaline, vesiculose, ventricose, or sub-cylindric. 

HaBiTAT: In moss along mountain trail. 

Habit: Gregarious, sub-caespitose or solitary. 

TYPE LOCALITY: Italy. 

DISTRIBUTION: Known in North America from a single collec- 
tion from Pennsylvania. 

ILLUSTRATION: Cooke, Ill. Brit. Fungi pi. 1176. [1180] 

This little European plant appeared in the fall at the time when 
H. hydrophilum Bull. ex Fries was most common, and though the 
two have very similar microscopic characters, //. catarium is easily 
recognized by its shape, color, habitat, and habit of growth. My 
collection displayed definitely a solitary habit of growth. Rea 
says this species is rare in Europe. 


3. Hypholoma irregulare sp. nov. 
Hypholoma populinum Britz. var., Kauffman, Agar. Mich. 
1: 261. 1918. 
(PLATE 26, FIG. 3; PLATE 27, FIG. 15) 


Pileus 1-2.5 cm. broad, convex, to sub-campanulate, obtuse, 
finally expanded, hygrophanous, grayish-buff, scales umber- 
brown to purplish-brown, fading to pale grayish-white, innately 
pilose-scaly, not striate, margin appendiculate at first from the 
veil; context thin, concolorous, odor none; gills adnate-seceding, 
rounded behind, moderately broad, close, thin, at first whitish, 
soon drab, then dark purplish-brown, edge white, fimbriate; stem 
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2-4 cm. long, 1.5—2 mm. thick, equal, white, dotted with fuscous, 
fibrillose scales, stuffed,then hollow, shining when dry, base 
sub-mycelioid; veil membranous, evanescent, white; spores 
6-7 X 4-54, variously shaped, sub-triangular, inequilateral- 
elliptic, sub-angulate, sometimes curved or the shape of corn- 
kernels, dark purple-brown; cystidia only on sides of gills, 40-50 
X 15-18 nw, scattered, clavate to obclavate or sub-ventricose, 
stalked. 

HaBITAT: On very rotten wood in frondose woods or swamps. 

HasitTat: Solitary. 

TYPE LOCALITY: Bay View, Michigan (University of Michigan 
Herb., Bay View Collection, Sept. 19, 1906). 

DISTRIBUTION: Illinois, Michigan. 

This species is distinctly different in size, color, spore size, and 
cystidial characters from any of the European species in which 
angular and irregular shaped spores have been observed. Kauff- 
man in his note expressed the belief that this was probably a 
distinct species and my examination of his plants led to the same 
conclusion. The collection upon which this species is based and 
three other collections made by Kauffman have been examined. 


Hypholoma irregulare. Pileo 1-2.5 cm. crassus, e convexo subcampanulato, 
obtuso tunc expanso, hygraphano, cinereo-luteo, umbrobrunneo vel purpureo- 
brunneo vel sordide albo, furfore adpresso, ne striato; lamellis adnatis seceden- 
tibus, confertis primo pallide ochraceo dein purpureo-brunneo; stipite 2-4 cm. 
longus, 1.5—2 mm. crassus, aequali, albo, fibrillis furfore; sporis 6-7 X 4-5 u 
ovato-ellipsoideis, subtriangulis, ellipsoideis, frumento-grano; cystidia laterae 
lamellae. 


4. Hypholoma cinereum sp. nov. 
(PLATE 27, FIG. 16; PLATE 30, FIG. 34) 


Pileus 1—3 cm. broad, oval, hemispheric, obtuse, then campanu- 
late to plane, hygrophanous, fragile, pale water-brown and even 
when moist, pallid-ochraceous or nearly white when dry, assuming 
a livid-gray or water-soaked appearance when re-moistened, at 
times sprinkled with flecks or flocculent scales, atomate or glabres- 
cent; context thin, soft, white, odor and taste pleasant; gills 
1.5—-2.5 mm. broad, adnate-seceding, close, linear sub-ventricose, 
white at first, becoming pinkish then fuscous-purplish, edge white 
fimbriate; stem 3-6 cm. long, 3-7 mm. thick, nearly equal, 
undulate, silky-fibrillose, pruinose-floccose at apex, white, hollow 
or at times stuffed, even or slightly enlarged at base and matted 
in mycelium; veil delicate, evanescent, white; spores 6-8 X 3-4.5 
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u, smooth, oblong-elliptic, elliptic, or nearly cylindric, pale brown 
under the microscope; cystidia 40-50 * 10-15 yw, abundant on 
edge of gills, conspicuous, flask-shaped. 

HABITAT: On wood at base of trees, and in humus in deciduous 
forests. 

Habit: Gregarious or scattered. 

TYPE LocALITY: Anne Arundel Co., Md. South River woods. 
(Parker Herb. 1579; Overholts Herb. 14236.) 

DIsTRIBUTION: New York, Pennsylvania, Maryland, District of 
Columbia, South Carolina, Michigan, and Illinois. 

This species is identical with the plant which Kauffman called 
H. saccharinophilum Peck in spore shape and size and in the 
location, shape and size of the cystidia. 

Kauffman observed, and I have since verified several times, 
that a peculiar color change takes place in mature plants of this 
species when they become wet. The pileus is grayish-white when 
dry, but during wet weather or when it is moistened artificially, 
the plant immediately assumes a livid-gray appearance. In this 
color-change character, in the absence of striations on the margin, 
and its small size, this species is distinctive and easily recognized. 

Hypholoma cinereum. Pileo 1-3 cm. crassus, convexo, obtuso, tunc cam- 
panulato expanso, hygrophano, tenue, ex aqua-fusco cum humido, pallida- 


ochra, prope alba cum arido, floccoso-furfore, atamato, glabro; lamellis 1.5—2.5 
mm. crassus, adnatis secedentibus, confertis, ex albo purpureo-fusco; stipite 
3-6 cm. longus, 3-7 mm. crassus, subaequali, e fibrilloso floccoso supra basi 
tumido; sporis 6-8 X 3-4.5 uw ellipticis-oblongis, cylindraceo; cystidia 40-50 
x 10-15 uw orae lamallae. 


5. HYPHOLOMA CORONATUM Fries, Hym. Eur. 295. 1874. 
(PLATE 27, FIG. 17) 


Pileus 4-7 cm. broad, oval, later convex-campanulate, obtuse 
or sub-umbonate, hygrophanous, umber-brown on disk, paler 
toward the margin, whitish-tan or pale alutaceous when dry, disk 
frequently retaining an umber shade and at length blackish 
stained in spots, at first dotted with white, flocculent, superficial 
scales, soon denuded, even or obscurely wrinkled on margin; 
margin hung by the remnant of a veil in a dentiform manner; 
context thin, concolorous, odor and taste pleasant; gills narrowly 
adnate, seceding, very narrow, crowded, at first dingy white, soon 
pale lilaceous-brown, then umber, edge minutely white fimbriate; 
stem 5-7 cm. long, 3-4 mm. thick, tapering or sub-equal, hollow, 
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slightly toughish, white, dingy in age, often minutely flocculose- 
scaly, then glabrescent and shining, even, sometimes sub-com- 
pressed; spores 6-7 X 44, smooth, elliptic, purplish-brown; 
cystidia none on sides, on edge of gills broadly cylindric, obtuse, 
abruptly short-stipitate, 36 10 u. 

HasitaT: Growing on leaf-mold, fallen leaves, and very rotten 
wood. 

Hasit: Gregarious or scattered. 

TYPE LOCALITY: Sweden. 

DISTRIBUTION: New York and Michigan. 

ILLUSTRATION: Fries, Ic. Hym. pl. 134. 

This description is based on that of Kauffman, who regards 
this European plant as very close to //. incertum Peck in shape 
and size, differing from it in the umber color of the entire very 
young pileus, which has evanescent, white-floccose scales 
sprinkled over it; in the less roseate hue of the gills in the inter- 
mediate stage, and lacking the violet-tinged margin of the pileus 
in age. 


6. HYPHOLOMA CANDOLLEANUM Fries, Epicr. Syst. Myc. 224. 
1838. 
(PLATE 26, FIG. 12; PLATE 27, FIG. 18; PLATE 28, FIG. 29) 


Pileus 5-10 cm. broad, convex, sub-campanulate, finally ex- 
panded, hygrophanous, bay or date-brown when young and 
moist, becoming white with yellow or ochraceous center when 
dry, smooth or faintly striate on the margin, frequently splitting 
longitudinally and with the margin upturned; context sub- 
membranous, thin, white; gills adnexed, and broadly sinuate 
behind, close, narrow, violet-tinted in young plants, later cinna- 
mon-brown or purplish-brown; stem 5—7 cm. Jong, 3-7 mm. thick, 
glabrous or at times fibrillose, hollow, striate above, easily 
splitting longitudinally, white; veil adorns young plants as a 
thin, white, woven membrane; spores 8-9 X 4-5 y, smooth, 
elliptic; cystidia on edge of gills, subcylindric, sub-ventricose, 
projecting 20-35 uw, 9-11 uw in width. 

HABITAT: On ground about very rotten logs or stumps. 

HaBiIT: Caespitose or scattered. 

TYPE LOCALITY: Sweden. 

DisTRIBUTION: New York, Pennsylvania, Maryland, District of 
Columbia, Illinois, and Washington. 


18 
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ILLUSTRATIONS: Britzelmayer, Hym. pl. 309, fig. 111; Cooke, 
Ill. Brit. Fungi pl. 546 [586]; Corda, Ic. pl. 63, fig. 8; Harper, 
Trans. Wisc. Acad. Sci. 17: pl. 83B. 

See H. appendiculatum Bull. ex Fries for data as to the dif- 
ferences between this species and 7. incertum Peck. 


7. HYPHOLOMA INCERTUM Peck, Mem. N. Y. State Mus. 4: 
165. 1900. 
Agaricus (Iypholoma) incertus Peck, Ann. Rep. N. Y. State 
Mus. 29: 40. 1878. 
(PLATE 26, FIG. 9; PLATE 27, FIG. 19; PLATE 30, FIG. 33) 

Pileus 2-6 cm. broad, ovate, or sub-campanulate, then ex- 
panded, at length splitting radially, hygrophanous, pale honey- 
yellow, then buff to white, becoming white when dry, with fre- 
quently a slightly darker or pale yellow center, margin at times 
displaying faint tints of lilac or violet, white flocculent, eventually 
glabrous, even or but slightly wrinkled when dry, wavy, with 
white remnants of the veil, especially in young plants; context 
thin, white, odor and taste pleasant; gills adnate, close, narrow, 
white, dingy lilac, or rosy-brown, finally purplish or darker, edge 
white fimbriate; stem 2.5-8 cm. long, 2-6 mm. thick, slender, 
equal, hollow, easily splitting lengthwise, even, white, innately 
silky, flocculose above; spores 6.5-8 (—9) & 3-4.5 4, smooth, 
ellipsoid or oblong-ellipsoid; cystidia only on edge of gills, hya- 
line, sac-shaped or flask-shaped, obtuse, conspicuous, projecting 
20-40 uw, 7-12 uw in width. 

HasitatT: In grass on lawns, in pastures, at base of stumps, or 
along grassy roadsides. 

HaBiT: Gregarious, sub-caespitose, or at times scattered. 

TYPE LOCALITY: Port Jefferson, New York. 

DISTRIBUTION: Massachusetts, New York, Pennsylvania, Mary- 
land, District of Columbia, Louisiana, Colorado, and California. 

ILLUSTRATIONS: Hard, Mushr. fig. 262; Harper, Trans. Wisc. 
Acad. Sci. 17: pl. 83, Fig. c; Marshall, Mushr. Book pl. 80; Peck, 
Ann. Rep. N. Y. State Mus. 52: pl. 58, fig. 13-20; Peck, Mem. 
N. Y. State Mus. pl. 60, fig. 1-9. 

This species grades into H]. appendiculatum Bull. ex Fries on the 
one hand, and into H/. Candolleanum Fries on the other and can- 
not be sharply distinguished from either. I am of the opinion 
that this is a variable species, which should include all three forms, 
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but it will be necessary to examine many more fresh specimens 
before such a statement can be made positively. From /. 
Candolleanum it seems to differ in its lighter colored pileus and 
adnate gills which are white at first, in the stem which is not or 
seldom striate, and in having cystidia only on the edge of the 
gills. From H. appendiculatum it differs slightly in habit of 
growth, paler pileus, and size of spores. Peck regarded it as 
intermediate between the two. In the eastern part of the United 
States, at least, it is probably more frequently collected than 
either of the other two. See //. appendiculatum Bull. ex Fries for 
additional notes on this species. 


8. Hypholoma oblongisporum sp. nov. 
(PLATE 26, FIG. 4; PLATE 27, FIG. 20; PLATE 29, FIG. 30) 


Pileus 1-1.8 cm. broad, conic, slightly umbonate, faintly striate 
when moist, floccose, fibrillose, with filiform, brown strands of 
hyphae superficial or aggregated in very small patches, cottony 
on the margin giving the outline an irregular appearance, hygroph- 
anous, pallid-purplish-gray to clay-color except on center which 
is honey-yellow in drying, then sepia or dark brown, the marginal 
portions almost black when dry; context exceedingly thin, white, 
odor fungoid, taste tardily bitter; gills adnate, 1-2 mm. broad, 
narrowed toward the margin with short ones liberally interspersed, 
crowded, white, grayish and finally purplish or grayish-brown; 
stem 1.5—3.5 cm. long, 2-3 mm. thick, hollow, equal, flocculose, 
white, the upper quarter striate, drying pallid or white; spores 
5-7 X 3.5 wu, smooth, oblong or ellipsoid, purplish-brown in mass 
and intermediate between the spore colors of H. sublateritium 
and H. hydrophilum; basidia 13-15 X 6-7 uy; cystidia exceedingly 
numerous and conspicuous on both sides and edge of gills, bottle- 
shaped, sub-fusoid, or pyriform, subulate and sub-capitate at the 
apex. 

Habitat: On clay bank in road cut. 

Habit: Caespitose in dense clusters. 

TYPE LOCALITY: Near Stone Creek, Huntingdon Co., Pennsyl- 
vania. (Parker Herb. 3876; Overholts Herb. 14058.) 

DISTRIBUTION: Known only from the type locality. 


This plant seems to be intermediate between //. hydrophilum 
Bull. ex Fries and /7. madeodiscum Peck. It is smaller and differs 
distinctly in general shape, the nature of the surface, and the 
color of the pileus. Its spore-print on white paper is lighter 
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brown than that made by H. sublateritium Schaeff. ex Fries. 
In spore size it most nearly approaches H. hydrophilum. Oblong 
spores are occasionally found in both ZH. hydrophilum and IH. 
madeodiscum but they predominate in this species. In the loca- 
tion of the cystidia it most closely resembles H. madeodiscum, 
differing only in the shape which these organs assume. 
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Fic. 2. Hypholoma sublateritium Fries. (Common Bricktop Mushroom.) 


Hypholoma oblongisporum. Pileo 1-1.8 c., crassus, conico, umbonato, 
substriato cum humido, flocculoso, fibrilloso, strato subtili fibrilloso, fusco, 
margine gossypino-fibrilloso, hygraphano, pallido-purpuris e cinero, argilla, 
disco luteo siccans, tunc cinero fusco-nigricantibus; lamellis adnatis 1-2 mm. 
crassus, confertis, albo cinero-fusco vel purpureo; stipite 1.5-3.5 cm. longus, 
cavo, aequali, floccoso, striato supra, siccans oblongis-ellipsoideis; cystidia 
utrimque et orae lamellae. 


9. HYPHOLOMA HOLOLANIGERUM Atkinson, Ann. Myc. 7: 371. 
1909. 
Drosophila hololanigera (Atk.) Murrill, Mycologia 14: 70. 
1922. 
(PLATE 27, FIG. 21) 
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Pileus 2—2.5 cm. broad, ovoid to convex, hygrophanous, at first 
watery-brown, later pale ochraceous-buff to pinkish-buff on 
drying, densely covered with delicate, white, fibrous scales, not 
striate; gills adnate, elliptic, purplish-brown, whitish on edge; 
stem 6-7 cm. long, 4-5 mm. thick, slender, hollow, fragile, even, 
white with a very pale pink tint; spores 7-9 X 3.5-4.5 wu, sub- 
ellipsoid, slightly inequilateral, reddish-purple, smooth; cystidia 
on sides of gills, 40-50 X 12-15 yu, ellipsoid, stalked, on edge 
50-80 X 12-15 uw, very numerous, cylindric, narrowly clavate, 
sub-ventricose and sub-capitate, straight or flexuous. 

HABITAT: On very rotten wood in woods. 

Hair: Solitary. 

TYPE LOCALITY: Ithaca, New York. 

DISTRIBUTION: Known only from the type locality. 

This description is based upon the original and notes by Atkin- 
son. I did not see the type collection. 


10. HYPHOLOMA HYDROPHILUM Bull. ex Fries, Epicr. Syst. Myc. 


225. 1838. 
Agaricus hydrophilus Bull. Herb. Fr. pl. 511, fig. a-h. 1791. 
Bolbitius hydrophilus Bull. ex Fries, Hym. Eur. 333. 1874. 
(PLATE 26, FIG. 10; PLATE 27, FIG. 22; PLATE 28, FIG. 28; PLATE 30, 


FIG. 36) 


Pileus 2-6 cm. broad, conic, campanulate-convex, then ex- 
panded, hygrophanous, cinnamon-brown to chestnut-brown or 
auburn when wet, ochraceous-buff to warm-buff or isabella when 
dry, darker on the center, margin even or sub-striate, often 
cracking irregularly, wavy, less frequently covered with gray ° 
or white silky hairs; context thin (2 mm. or less thick), white or 
concolorous, odor and taste not characteristic; gills 2-4 (-6) mm. 
broad, adnate-seceding, thin, crowded, grayish-brown, purplish- 
brown, or darker, edge minutely white fimbriate when young; 
stem 4-7 cm. long, 5-7 mm. thick, equal or slightly enlarged be- 
low as it approaches the white myceloid mat at the base, hollow, 
elastic, easily splitting, glabrous except for the pruinose apex 
which is at times striate, shining white; spores 4-6 (—7) X 2.5- 
4.54, smooth, pale purplish-brown under the microscope; 
cystidia few, scattered on sides of gills, hyaline, sub-cylindric, 
projecting 20-25 uw, 7-12 w in width, solitary or clustered on edge, 
bottle-shaped. 


Hasitat: In woods, on or near decaying seu, exposed roots, 
and in soil rich in woody debris. 
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HaBiT: Caespitose in dense clusters. 

TYPE LOCALITY: France. 

DiIsTRIBUTION: New York, Pennsylvania, Maryland, District 
of Columbia, Virginia, North Carolina, and Florida. 

ILLUSTRATIONS: Bulliard, Champ. Fr. pl. 5/1, fig. 2-h, beauti- 
fully illustrates this plant; Cooke, Ill. Brit. Fungi pl. 605—b [589]; 
Ricken, Blatterp. Deutsch. 3: pl. 64, fig. 6. 

This species, found everywhere in the wooded areas of the 
eastern United States, is said to be very common in Europe. 
Lange says he has believed it to be H. appendiculatum Bull., but 
“to avoid new confusion,” along “with most modern authors,”’ 
he now designates it as H]. hydrophilum. In view of its wide 
distribution Murrill’s exclusion of the species from his list and 
Peck’s failure to include it in his monograph of the New York 
species puzzled me for a time. However, in the light of Lange’s 
statement, it seems highly probable that Peck recognized this 
plant as /7. appendiculatum, and he refers in his note to the con- 
fusion which has resulted from Bulliard’s application of the name 
H. appendiculatum to two plants. 


11. HyPHOLOMA MADEOpISCUM Peck, Ann. Rep. N. Y. State Mus. 
38: 88. 1885. 


(PLATE 28, FIG. 26) 


Pileus 2-6 cm. broad, convex, then expanded, hygrophanous, 
drying from margin to center, liver-brown to chestnut-brown 
when moist, drab to isabella dry, smooth or rugose, at times 
atomate, margin thin, even, silky-fibrillose in young plants and 
frequently upturned; context thin, pallid or concolor, taste mild, 
odor not characteristic; gills adnexed, slightly sinuate, 2—2.5 mm. 
broad, crowded, white or pallid then purplish-brown; stem 4-7 
cm. long, 4-8 mm. thick, equal or slightly enlarged at base, 
glabrous or slightly fibrillose, hollow, at times obscurely striate 
at apex, white; veil very delicate, evanescent; spores 6.5—8.5 
x 4-6 uw, smooth, oblong, ellipsoid, or oblong-ellipsoid, purplish- 
brown; cystidia abundant on sides and edge of gills, hyaline, 
projecting 13.6—-20.4 uw, not always conspicuous, bottle-shaped, 
subcapitate. 

HABITAT: On dead wood or in soil very rich in humus. 

Habit: Solitary, gregarious, or less frequently caespitose. 

TYPE LOCALITY: Adirondack Mountains, New York. 
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DISTRIBUTION: New York, Pennsylvania, District of Columbia, 
Maryland, and Virginia. 

ILLUSTRATION: Murrill, Mycologia 7: pl. 158, fig. 7. 

This plant is closely related to HH. hydrophilum Bull. ex Fries 
with which it has been frequently confused. Its white gills, the 
drying of the pileus from margin to center, lack of conspicuous 
cystidia, and general habit of growth should distinguish it, but 
probably not without some difficulty. I have found the two 
species growing from the same stump several times and have 
come to know it best by its scattered habit of growth. Peck had 
seen it but once and recorded it as rare. I have found it quite 
common in late summer and early fall. 


12. HYPHOLOMA APPENDICULATUM Bull. ex Fries, Epicr. Syst. 
Myc. 224. 1838. 


Hypholoma flocculentum McClatchie, Proc. So. Calif. Acad. 
Sci. 1: 381. 1897. 
(PLATE 26, FIG. 5; PLATE 28, FIG. 27) 

Pileus 2—7 cm. broad, ovate, then campanulate-hemispheric or 
frequently expanded, floccose or fibrillose, finally naked, slightly 
wrinkled or atomate, splitting radially, hygrophanous, date- 
brown when young and moist, isabelline to ochraceous when dry, 
slightly darker on the disk; margin appendiculate from the white 
veil; context thin, sub-membranous, pallid; odor and taste not 
distinctive; gills broadly adnate, ascending, crowded, nearly 
equal, white in young plants, grayish-purple, and finally purplish- 
brown or fuscous; stem 3-10 cm. long, 3-6 mm. thick, fragile, 
enlarging slightly downward; glabrous below, pruinose and at 
times striate at apex; veil floccose-membranous, white, at times 
forming a temporary ring on the stem; spores 5-8 X 3.5-5 u, 
smooth, almost cylindric-elliptic, very light brown under the 
microscope; cystidia on sides and edge of gills, lanceolate, less 
frequently cylindric or pyriform, at times constricted in the 
middle, projecting 22-35 uw, 9-13 uw in width. 

HaBitaT: In deciduous woods on well rotted logs and about 
decaying stumps. 

Hapsit: Solitary, gregarious, or caespitose. 

TYPE LOCALITY: France. 

DISTRIBUTION: New York and Pennsylvania. 

ILLUSTRATIONS: Atkinson, Stud. Am. Fungi fig. 26, 27; Bulliard, 
Champ. Fr. pl. 392; Burt. Ic. Farl. pl. 67; Cooke, Ill. Brit. Fungi 
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pl. 547 [587]; Harper, Trans. Wisc. Acad. Sci. 18: pl. 22, 23; 
Patterson & Charles, Bull. U. S. Dept. Agr. 175: pl. 27, fig. 2; 
Ricken, Blatterp. Deutsch. 2: pl. 64, fig. 4; White, Bull. Conn. 
Geol. Nat. His. Surv. 15: pl. 27. 

This plant, H. Candolleanum Fries, and H. incertum Peck are 
very closely related species, probably not displaying differences of 
specific rank, but since the two European plants are generally 
recognized and kept separate by the old world mycologists, it has 
seemed best to follow that course until opportunity is had to 
examine a larger number of collections of fresh specimens. JJ. 
Candolleanum is the largest of the three and has adnexed instead 
of adnate gills and larger spores. It and JJ. incertum display 
cystidia on the edge of the gills, while these organs are found on 
both the sides and edge of the gills of this species. H/. incertum 
is smaller than either of the European forms and differs in the 
color of the gills, the nature of the cystidia, and the habitat. 

The characters in which these three plants differ may be sum- 
marized as follows: 


H. APPENDICULATUM Bull. ex Fries. 

Pileus: 2—7 cm. broad, flocculose or fibrillose, isabelline to 
ochraceous. 

Gills: broadly adnate, white in young plants. 

Spores: 5-8 X 3.5-5 u. 

Cystidia: on sides and clustered on edge of gills. 

Habitat; in deciduous woods. 


H. CANDOLLEANUM Fries. 
Pileus: 5-10 cm. broad, glabrous, almost white becoming 
yellowish, faintly striate. 
Gills: adnexed, violet-tinted. 
Spores: 8-9 X 4-5 u. 
Cystidia: on edge of gills only. 
Habitat: in deciduous woods. 
H. INCERTUM Peck. 
Pileus: 2—6 cm. broad, flocculent, honey-yellow to buff. 
Gills: adnate. 
Spores: 6.5-8 X 4-6 nu. 
Cystidia: on edge of gills only. 
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Habitat: in fields and cultivated ground. 

Observation of the collection dates on specimens in herbaria 
and the few collections made by myself suggest that 7. appendicu- 
latum Bull. ex Fries and H. incertum Peck are plants of late spring 
and summer while H. Candolleanum Fries may be found later 
in the season in the middle Atlantic states. 


13. HYPHOLOMA VINOSUM Kauffman, Agar. Mich. 1: 261. 1918. 


Pileus 0.5—2 cm. broad, convex, campanulate, sub-umbonate, 
umber colored, obscurely tinged with purple, darker in the center, 
pulverulent-floccose, velvety in appearance, dry, even, obscurely 
rugulose, margin appendiculate at first by fragments of the veil; 
context thin, dingy white, fragile; gills adnate, seceding, crowded, 
rounded behind, ventricose and rather broad, bright vinaceous- 
umber, finally dark umber, edge entire; stem 2—4 cm. long, 1—2 
mm. thick, equal except for the enlarged base, straight, slender, 
hollow vinaceous-umber color persisting, pulverulent like the 
pileus, exuding a slight purplish juice when broken in the fresh 
conditions; veil thin, evanescent, at times forming a fugacious 
ring on the stem; spores 5-6 X 2.5—3 u, smooth, oblong, obtuse 
at the ends; cystidia none. 

HaBitaT: On very decayed wood, or on logs in mixed forests of 
hemlock and beech. 

Hasir: Solitary. 

Type Locauity: Bay View, New Richmond, Michigan. 

DISTRIBUTION: Known only from the type locality. 

The above description is based upon that of Kauffman, who 
says, “this striking little J7ypholoma is known by its tinge of, 
dark wine-color mixed with umber, the purplish watery juice 
of the stem and the minute spores. The trama of the gills and 
the pileus is composed of large, inflated cells, 60-90 X 20 yu, and 
the surface layer of the pileus of globose cells, several rows thick, 
up to 304 diameter, tinged smoky vinaceous. It has no rela- 
tionships to such plants as Lepiota haematosperma (Fries) Bres. 
and Armillaria haematites Berk. & Br., which are much stouter 
plants, have whitish or red-tinged spores, and well developed 
annulus. It approached more closely Psalliota echinata Fries, 
but the gills are not free, and the trama is composed of larger cells. 
The pileus never has pointed scales, and is differently colored. 
The base of the stem is slightly bulbous.” 
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14. Hypholoma rugoproximum sp. nov. 
(PLATE 26, FIG. 1; PLATE 27, FIG. 23; PLATE 30, FIG. 35) 

Pileus 3-5 cm. broad, convex-campanulate, nearly expanded, 
dry, cream-buff, or pale yellow when expanded, radially rugose 
toward the margin, disk smooth, covered with numerous small 
whitish scales arranged in concentric rings as remnants of the 
floccose, universal veil; context two-layered, the lower floccose, 
the upper a tissue of large sub-globose to sub-pyriform cells 
about two layers in thickness and more or less angled by mutual 
pressure, odor and taste not marked; gills adnexed, broad behind, 
rounded, gradually becoming narrower toward the margin, the 
trama of parallel, slightly flexuous threads, light purple; stem 
8-12 (-13) cm. long, 4-5 mm. thick, fibrous, striate, even, 
minutely downy above, white, with compact mass of mycelium 
at the base; veil membranous, evanescent; spores 6-10 & 3-5.5 y, 
smooth, irregularly oval to irregularly oblong, the ends rounded, 
purple under the microscope; basidia short-clavate, 4-spored; 
cystidia none on sides of gills, the edge with inconspicuous, 
clavate cells, but slightly larger than the basidia. 

HABITAT: On ground in woods. 

HaBiT: Gregarious, at times two or three joined at the base. 

TYPE LOCALITY: Six mile Creek, Cayuga Lake Basin, New 
York. (Herbarium Cornell University 15312). 

DISTRIBUTION: Known only from the type locality. 

This plant was described but not named by Atkinson. Dr. 
H. M. Fitzpatrick kindly gave the writer permission to publish 
this heretofore unpublished description and illustration. The 
plant has close affinities with /7. fragile Peck, from which it differs 
in its larger spores, cystidia, and the nature of the tramal tissue 
in the pileus. 

Hypholoma rugoproximum. Pileo 3-5 cm. crassus, convexo-campanulato 
dein expanso, sicco, subisabellino vel sordide argillaceo vel albo-luteo, margine 
radiato-plicato, disca levis et ad albus furfore ad concirculem; lamellis adnexis 


pallido-purpureis; stipes 8-12 (—13) cm. longus 4-5 mm. crassus, fibrilloso, 
striato, albo; sporis oblongis; cystidia orae lamallae. 


15. HYPHOLOMA AGGREGATUM Peck, Ann. Rep. N. Y. State Mus. 
46: 106. 1893. 
Pileus 2-5 cm. broad, convex, or sub-campanulate, dry, 
grayish white, surface spotted by appressed, brownish fibrils, 
margin even; context thin, soft, and white, (odorless, taste mild 
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fide Murrill); gills adnate, crowded to sub-distant, rounded 
behind, smooth, whitish in young plants becoming brown or 
blackish-brown, whitish on the edge; stem 5-8 cm. long, 3-6 mm. 
thick, equal, slender, hollow, slightly floccose, or fibrillose, white; 
veil apparent only in very young plants, flocculent, white; spores 
6.8-8 X 3.4-5 u, smooth, oblong, elliptic, slightly curved, light 
brown under the microscope; basidia 10-15 3-6 yw; cystidia on 
sides and edge of gills, not abundant, sac-shaped or flask-shaped, 
capitate, projecting 10-18 uw, 7-8 w in width. 

Habitat: Rich woods about stumps. 

Habit: Caespitose. 

Type Loca.ity: Alcove, New York. 

DISTRIBUTION: Massachusetts, New York, and New Jersey. 

ILLUSTRATION: Murrill, Mycologia 6: pl. 113, fig. 5. 

This seems to be a rare species. Many collections which I 
have examined in herbaria determined as //. aggregatum. Peck 
are IT. lacrymabudum, Bull. ex. Quél. Peck says the caespitose 
character and pale spotted pileus are distinguishing features of 
this species. It seems to be related to H. silvestre Gill., but that 
is a larger, stouter plant with differently colored gills in the young 
plant. From //. leucotephrum Berk. & Br., which it resembles in 
some respects, it differs in the absence of the hygrophanous 
character of the pileus and in the presence of the fibrillose spots. 
Harper and Beardslee (7) think this species identical with the 
European plant H. Storea var. caespitosum. I have never had 
opportunity to examine specimens of the latter species. 


16. HYPHOLOMA LACRYMABUNDUM Bull. ex Fries, emend. Quél: 
Champ. Jura et Vosges 113. 1872. 

Pileus 3-10 cm. broad, convex, sub-campanulate, obtuse, or 
discoid, dry whitish to buff, later pale brownish-ochraceous when 
moist, with finely appressed scales, except on the disk, and there 
darker and at times rugulose; context thick except at the margin, 
firm, white, odor and taste not distinctive; gills adnate or broadly 
sinuate, seceding, narrow, crowded, whitish in young plants, 
finally purplish-brown, the edge white flocculose, sometimes 
distilling water from the edges; stem 5-11 cm. long, 5-10 mm. 
thick, hollow, slender, equal, striate above, fibrillose or sub-scaly, 
glabrescent below, pallid or whitish, then sordid or yellowish at 
the base when injured; spores 5—-7.5 X 3-4 uw, smooth, elliptic, 
slightly curved, dark brownish-purple under the microscope; 
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cystidia on sides and edge of gills, ventricose, hyaline, short, 
abundant, 30-45 x 10-15 u. 

HasitatT: In rich soil about stumps and decaying logs. 

Hasit: Caespitose. 

TYPE LOCALITY: Sweden. 

DISTRIBUTION: Pennsylvania, Maryland, Michigan, Illinois, 
and Washington. 

ILLUSTRATIONS: Cooke, Ill. Brit. Fungi pl. 543 [580] (as JJ. 
Storea var. caespitosa); Fries, Ic. Hym. pl. 134, fig. 1; Harper, 
Trans. Wisc. Acad. Sci. 17: pl. 78; Kauffman, Agar. Mich. 2: pl. 
52. 

No plant in the genus has been subject to a greater amount of 
confusion. Originally illustrated by Bulliard (pl. 194), it was 
the first specific name mentioned by Fries (4) in establishing the 
genus. In his discussion of European plants R. Maire (11) 
explained how Fries erroneously attributed J/. lacrymabundum 
to Bulliard’s figure 525 and thus started a tangle which has 
involved many names in this country and Europe. At first Fries 
regarded //. velutinum as a variety of H. lacrymabundum, but in 
his later publications (3) his more mature judgment gave each 
specific rank, and his own figure (4) plate 134, fig. 1 is good for the 
species as here admitted. The H. lacrymabundum described and 
illustrated by Patouillard (17) which he regarded as the Friesian 
plant is of the 1. velutinum type, not the white pileate, smooth- 
spored form of Fries in his later works. Peck, who introduced 
the name into American literature, recognized a brown or tawny- 
brown plant with large spores, but failed to say whether the 
spores were rough or smooth. Ricken (22) and Murrill (13) 
recognized the large-spored dark form of the 7. velutinum group 
as this plant, but Kauffman (8), Rea (21), and Harper (5) adopted 
the idea of Maire. Confusion exists both as to descriptions and 
illustrations in most of the popular works on mushrooms. 


17. HYPHOLOMA ECHINICEPs Atkinson, Ann. Myc. 7: 370. 1909. 


Pileus 3-10 cm. broad, convex, firm, fleshy, not hygrophanous, 
ochraceous-brown, the center densely covered with pointed, 
seal-brown, more or less coarse, squarrose scales which become 
more or less distinct toward the margin; context at first white, 
changing to saffron-yellow; odor and taste mild; gills adnate, 
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slightly narrowed in front and rounded behind, rich purple- 
brown with Indian-purple tinge, the edge whitish; stem 10-14 cm. 
long, 8-12 mm. thick, even, hollow, fibrous with seal-brown 
scales below, white and yellow above; veil ample when young, 
forming appendiculate fragments on the margin and leaving an 
evanescent ring on the stem; spores 7-9 X 3.5-5 uw, smooth, sub- 
elliptic, inequilateral, outer end at times slightly narrowed; 
cystidia on both sides and edge of gills, projecting up to 404, 
cylindric, 10-12 uw, diameter, straight to flexuous, in groups on the 
edge. 

HasitatT: On the ground or about dead stumps or roots. 

HaBIiT: Caespitose. 

TYPE LOCALITY: Ithaca, New York. 

DISTRIBUTION: New York. 


This plant, may be altogether too close to /7. lacrymabundum, 
Bull. ex Quél. with which it has been confused by Peck, to be 
considered as anything but a form of that species. Murrill 
regarded it as distinct, but possibly because it differs from the 
European HH. Storea Fries, which he considers identical with the 
H. lacrymabundum of this country. 


18. HYPHOLOMA FRAGILE Peck, Bull. N. Y. State Mus. 131: 22. 
1909. 


Pileus 1.2—2.4 cm. broad, thin, fragile, conic, or subcampanu- 
late, becoming convex, obtuse, or sub-umbonate, not hygro- 
phanous, yellowish, grayish, or sub-ochraceous, at times very 
highly colored on the center, floccosely squamulose when young, 
glabrous when mature, margin very thin, at first appendiculate - 
with fragments of the white veil; context very thin, white; gills 
adnate, thin, narrow, close, whitish or pallid, becoming purplish- 
brown; stem 2.5-5 cm. long, 2-3 mm. thick, slender, fragile, 
stuffed or hollow, glabrous or minutely floccose, white or pallid; 
spores 6-7 X 4-5, smooth, ellipsoid to oblong-ellipsoid; 
cystidia none. 

HABITAT: On decayed wood or among fallen leaves in damp 
places. 

Hasit: Gregarious. 

TYPE LOCALITY: Star Lake, St. Lawrence Co., New York. 

DISTRIBUTION: Known only from the type locality. 

ILLUSTRATIONS: Peck, Bull. N. Y. State Mus. 131: fig. 1-7. 
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This delicate little plant bears resemblance to H. appendicula- 
tum Bull. ex Fries or H. incertum Peck, but is smaller than either 
and differs from both in having no cystidia. It is not hygro- 
phanous and its spores under the microscope are lighter brown in 
color. 


19. HYPHOLOMA CUTIFRACTUM Peck, Bull. Torrey Club 22: 490. 
1895. 

Pileus 2.5—-5 cm. broad, campanulate or expanded, not hygro- 
phanous, grayish-buff, the disk at times darker, faintly striate at 
times, glabrous, commonly with the cuticle irregularly rimose, 
margin frequently deeply split; context very thin, white; gills 
adnate, thin, close, at first white or whitish, ecru-drab, later 
rose-brown; stem 7-10 cm. long, 3-6 mm. thick, hollow, slender, 
glabrous, white; spores 7.5-9.5 X 4-5 yu, smooth, ellipsoid to 
oblong-ovoid, brown; cystidia none. 

HaBitTaT: Base of poplar tree. 

Hasit: Caespitose. 

TYPE LOCALITY: Rooks Co., Kansas. 

DISTRIBUTION: Kansas and California. 


This species is in shape, size and color very close to FH. Candol- 
leanum Fries. Harper thinks that certain weather conditions 
are responsible for the cracking and splitting described by Peck. 
In his notes Peck says the pileus is not hygrophanous, thus 
removing it from the Candolleanum-appendiculatum group. 
Murrill places it with his Drosophila appendiculata, but the ab- 
sence of cystidia, the larger spores and longer stem prevents such 
a disposition. 


20. HYPHOLOMA DELINEATUM Peck, Bull. N. Y. State Mus. 150: 
83. 1911. 


Pileus 2.5—-5 cm. broad, fleshy, convex, or nearly plane, often 
slightly depressed in the center, not hygrophanous, brown, 
tawny-brown, or reddish-brown, often darker on the center, 
glabrous, rugose or radiately wrinkled, commonly marked toward 
and on the margin when dry with irregular radiating lines or 
ridges, the margin occasionally wavy or irregular; context thin, 
whitish; gills adnate, thin, close, brown, becoming blackish- 
brown; stem 3-5 cm. long, 3—6 mm. thick, equal, hollow, glabrous, 
pallid or colored like the pileus; spores 8-9 X 5-6 yu, smooth, 
ellipsoid to ovoid, not apiculate, purple-brown in color under the 
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microscope ; cystidia on sides and edge of gills, hyaline, numerous, 
conspicuous, flask-shaped and sharp pointed, projecting 20-35 y, 
10-15 yu, in width. 

HaBITAT: On the ground or on decaying wood. 

HasitT: Gregarious. 

TYPE LOCALITY: Port Jefferson, Suffolk Co., New York. 

DISTRIBUTION: Massachusetts, New York, West Virginia, 
Indiana, and Missouri. 

This description is based upon the original by Peck, who says 
this species is likely to be mistaken for HJ. rugocephalum Atk., 
which it resembles externally, but from which it is separated by 
the more narrow, obtuse, and smooth spores, and the broader, 
flask-shaped, pointed cystidia. Its glabrous, rugosely and 
radiately wrinkled pileus and smooth spores separate it from 
HT. velutinum Pers. ex Fries. The absence of spots and striations 
separates it from //. lepiditum Bres. After examining dried 
plants only, I am inclined to follow Harper in the belief that this 
species is identical with J. lacrymabundum Bull. ex Quél. Final 
disposition of Peck’s species must await further collections and 


study of fresh material. 


21. HyYPHOLOMA RADICOSUM Lange, Danske Botanisk Arkiv. 4: 
39. 1923. 
(PLATE 29, FIG. 32) 


Pileus 4-5 cm. broad, convex, or somewhat gibbous, dry, 
honey-ochraceous or tan, covered more or less with a whitish. 
bloom, especially toward the margin; context thin, whitish, 
smell acrid, taste bitter; gills adnate, crowded, pallid, then 
fuscous-brown, edge whitish; stem 7-8 cm. long, 4-8 mm. thick, 
hollow or nearly so, fusiform, attentuated into a short or longer 
brown root, squamules sub-ferruginous, somewhat imbricate, 
or arranged in transverse zones, white above, fibrillose-scaly 
below, yellow within or ferruginous in the root; veil delicate, 
white, soon disappearing; spores 6.5—-7 4-5 u, smooth, ellipsoid, 
or oval; cystidia on sides and edge of gills, hair-shaped, projecting 
15-30 pw, 8-13 w in width. 


HABITAT: On rotten coniferous stumps (rarely on frondose 
stumps fide Lange). 
Hasit: Solitary or in small fascicles. 
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TYPE LOCALITY: Denmark. 

DISTRIBUTION: Maryland. 

Professor Lange informed me that this species is quite common 
in Europe, and that he had collected it in New England during 
the summer of 1931. He regards it as identical with 17. epixan- 
thum Ricken (non Fries), and that it is the same plant which Rea 
describes as Flammula inopoda. On account of its non-hygro- 
phanous character he doubts that it is identical with Agaricus 
(Flammula) inopus Fries. It is here admitted because Lange 
(10) seems to have clearly presented a heretofore hopelessly 
confused synonymy. 


22. HYPHOLOMA SUBLATERITIUM Fries, Epicr. Syst. Myc. 221. 


1838. 
Agaricus (Iypholoma) sublaterius Fries, Epicr. Syst. Myc. 
221. 1838. 


Agaricus lateritius Schaeff. Fungi Bavar. Ind. 22. 1774. 

Agaricus perplexus Peck, Ann. Rep. N. Y. State Cab. 23: 99. 
1872. 

Hypholoma perplexus (Peck) Sacc. Syll. Fung. 5:1028. 1887. 


(PLATE 26, FIG. 8) 


Pileus 2.5-12 cm. broad, convex, becoming plane, obtuse, at 
times slightly umbonate, dry, not hygrophanous, usually dark 
brick-red or brown, darker on the center, lighter brown to yellow- 
ish on margin and especially when young, even except when it 
becomes irregular in crowded clusters, glabrous, frequently 
rimose, naked or covered with a very thin cobwebby coat when 
young, margin frequently decurved and adorned with the 
remnants of the veil; context thick, firm whitish or very light 
yellow, becoming more yellowish in age, odor not characteristic, 
taste mild; gills adnate, or adnexed, at times decurrent by faint 
lines on the stem, crowded, narrow, whitish, grayish to olive 
green, finally purplish-brown, edge finely crenate; veil delicately 
membranous, soon disappearing; stem 6-14 cm. long, 4-18 mm. 
thick, equal, or tapering downward, fibrillose, becoming glabrous, 
stuffed, or hollow, whitish above and faintly striate at times, 
ferruginous below; spores 6-8 X 3-44, smooth, oblong, or 
elliptic, rich purple-brown under the microscope; cystidia on 
sides of gills few, scattered, not conspicuous, projecting but 
slightly beyond the basidia, obclavate and apiculate, inflated on 
edge of gills, projecting 8—20 yu, in width. 
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HaBiTAT: On or about stumps or prostrate trees in woods and 
open places, occasionally from buried wood on lawns. 

Hasit: Caespitose, rarely scattered. 

TYPE LOCALITY: Bavaria. 

DISTRIBUTION: Massachusetts, Connecticut, New York, Penn- 
sylvania, Maryland, District of Columbia, Virginia, North 
Carolina, South Carolina, Alabama, Florida, Ohio, Michigan, 
Minnesota, Illinois, Missouri, Texas, Washington. 

ILLUSTRATIONS: Cooke, Ill. Brit. Fungi pl. 557 [572]; Gillet, 
Champ. Fr. pl. 130; Hard, Mushr. fig. 265; Kauffman, Agar. 
Mich. 2: pl. 51; Marshall, Mushr. Book pl. 21, 23; Murrill, 
Mycologia 1: pl. 1, fig. 1; Patterson & Charles, Bull. U. S. Dept. 
Agr. 175: pl. 27, fig. 1; Schaeffer, Fung. Bavar. pl. 49, fig. 7; (as 
Agaricus lateritius); White, Bull. Conn. Geol. Nat. His. Surv. 3: 
pl. 25; and many others. 


This is unquestionably the most common member of the genus 
during the autumn months. It is probably universal in its 
distribution. In the woods of Maryland, I have collected it 
from August to December and as early in the spring as April. 
In Pennsylvania I found it plentiful about stumps January 20th, 
1932, after the ground had been twice covered with snow. It is 
the common edible “ brick-top mushroom.” 


Var. PERPLEXUM (Peck) Kauffman, Agar. Mich. 1: 257. 
1918. 


This variety differs from the species in the color of the gills - 
which are a tint of yellow rather than whitish in the young 
plants, and in the more slender stem which is hollow. In all 
other respects it is like 1/7. sublateritium. 


Var. SQUAMOsUM Cooke, Ill. Brit. Fungi, pl. 558 [573]. 


This variety differs from the species only in its delicate, floc- 
cose scales, which are arranged in concentric rows near the margin 
of the pileus. This European variety has been reported by Peck 
and by Atkinson. Peck saw it but once and says it is rare. It 
has been illustrated by Atkinson, Stud. Am. Fungi pl. 6, fig. 25; 
and better by Harper, Trans. Wisc. Acad. Sci. 17: pl. 19. 
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23. HYPHOLOMA FASCICULARE Huds. ex Quél. Champ. Jura et 
Vosges 113. 1872. 
Agaricus fascicularis Huds. Fl. Angl. ed. 2: 615. 1778. 

Pileus 3-8 cm. broad, dry, convex to expanded, obtuse or 
umbonate, reddish on the disk, lemon, or sulphur-yellow toward 
the margin, smooth, glabrous, dry; context fleshy, firm, yellow, 
odor not distinctive, taste bitter; gills 3-5 mm. broad, adnate, 
crowded, linear, sulphur-yellow, greenish, finally olive-brown; 
stem 2-12 cm. long, 5-8 mm. thick, very variable in length, 
slender, hollow, flexuous, fibrillose, yellow; spores 6-7 X 4-5 y, 
smooth, ovoid to ellipsoid; cystidia on sides and edge of gills, 
cylindric, obtuse, at times blunt pointed, not conspicuous, pro- 
jecting 6-14 uw, 8-10 w in width. 

HasitaT: On or about dead wood (frondose stumps, fide 
Lange). 

HABIT: Caespitose. 

TYPE LOCALITY: England. 

DISTRIBUTION: Colorado, California, Oregon, and Washington. 

ILLUSTRATIONS: Cooke, Ill. Brit. Fungi. pl. 561 [576]; Gillet, 
Champ. Fr. pl. 131; Harper, Trans. Wisc. Acad. Sci. 17: pl. 75; 
Patouillard, Tab. Anal. Fungi 1, fig. 1/6; and many others. 

This European plant seems to replace //. sublateritium Fries, 
as the most common form in those states west of the Rocky 
Mountains. It is also said to be very common in Europe. 


24. HYPHOLOMA CAPNOIDES Fries, Syst. Myc. 1: 289. 1821. 
Agaricus capnoides Fries, Obs. Myc. 2: 27. 1818. 
(PLATE 26, FIG. 7; PLATE 31, FIG. 39) 


Pileus 2.5-8 cm. broad, convex, or nearly plane, obtuse, not 
hygrophanous, yellowish with lighter margin and often with 
reddish, or ochraceous disk, glabrous, margin even; context white 
or whitish, taste and odor mild; gills adnate, dry, close, smoky- 
gray, becoming brown or purplish-brown; stem 4-8 cm. long, 4-6 
mm. thick, hollow, equal, silky, striate at the apex, at times 
curved or flexuous in very young plants; spores 7-9 X 4-5 y, 
smooth, ellipsoid to ovoid, very light brown under the micro- 
scope; cystidia on sides of gills, clavate with prominent point, 
projecting 15-25 yw, 10-14 yw in width. 

HaBitaT: On logs and stumps of coniferous trees. 

Hasit: Solitary or caespitose. 








a et 


> or 
yard 
low, 
ate, 
wn; 
eth, 
5 uu, 
rills, 
pro- 


fide 


ton. 
llet, 


ies, 


cky 


not 
vith 
hite 
ky- 
4-6 
mes 
5 yw, 
cro- 
int, 





PARKER: GENUS HYPHOLOMA 195 


TYPE LOCALITY: Sweden. 

DISTRIBUTION: Massachusetts, New York, Pennsylvania, and 
Idaho. 

ILLUSTRATIONS: Cooke, Ill. Brit. Fungi pl. 559 [574]; Fries, Ic. 
Hym. pl. 133, fig. 1; Harper, Trans. Wisc. Acad. Sci. 17: pl. 74; 
Ricken, Blatterp. Deutsch. 2: pl. 65, fig. 5. 


This plant seems to be somewhat rare in the United States. 
Kauffman did not collect it at all in Michigan. I have found a 
single collection in Pennsylvania. It is very close to HH. sub- 
lateritium Fries and H. fasciculare Huds. ex Quél. Our plant 
seems to differ from the form found commonly in Europe, in 
having a reddish or orange disk, and in not displaying the pur- 
plish tint in the gills. 


25. Hypholoma simile sp. nov. 
(PLATE 26, FIG. 6) 

Pileus 2—3.5 cm. broad, fragile, hemispheric, then campanulate 
or convex, gray or often ochraceous or cinnamon-buff when young 
or on the disk, frequently cream colored, at times sub-viscid but 
usually dry, sub-glabrous or minutely atomate, margin even or 
slightly rugose ; context thin, concolorous or lighter; gills 3-5 mm. 
broad, adnate, easily separating, medium close, dark brown; stem 
4-7 cm. long, 2-5 mm. thick, equal, glabrous above, white 
tomentose at base, even, smooth, hollow; spores 8.5—10.2 (—13) 
x 5-5.3 u, smooth, oblong-elliptic, to ovoid-elliptic, at times 
blunt on one end, deep brown under the microscope; cystidia 
rare on sides of gills, none on the edge, ventricose, sub-cylindric, 
sharp pointed, projecting 13.6—25 uw, 8-10.5 w in width. 

HABITAT: On ground along river bank. 

Habit: Gregarious. 

TYPE LOCALITY: St. Charles, Missouri. (Overholts Herb. 
1626). 

DiIsTRIBUTION: Known only from the type locality. 

This species was collected by Dr. L. O. Overholts. It greatly 
resembles the plants which Lange places in his Psathyroide group. 
In the color of its very large spores, its general shape and habitat, 
it seems distinct from other species except HH. delineatum Peck. 
In its cystidial character and spore size, it may be too close to 
H. delineatum to justify specific rank. 
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Hypholoma simile. Pileo 2-3.5 cm. crassus, tenue, hemisphaerico, dein 
campanulato vel convexo, sordide albido, saepe ochraceo vel cininamomeo, saepe 
subviscoso, sed plerumque sicco, subglabro vel pulverulento; lamellis 3-5 mm. 
crassus, adnatis, subconfertis nigro-fuscis; stipite 4-7 cm. longus, 2-5 mm. 
crassus, aequali, glabro, basi tomento; sporis 8.5-10.2 (-13) X 5-5.3 y, levi, 
oblongis-ellipsoideis; cystidia rare laterae lamellae. 


26. HYPHOLOMA PECKIANUM Kauffman, Agar. Mich. 1: 258. 

1918. 

Pileus 1-2 cm. broad, convex, obtuse, sub-expanded, bay- 
brown, blackish on the disk, paler on the margin, viscid, glabrous, 
even, the margin bordered by white, silky fibrils from the veil; 
context whitish, moderately thin, thicker on disk, odor and taste 
none; gills 2-3 mm. broad, adnate, rounded behind, abruptly 
narrowed in front, close, flesh-colored at first, then dark purplish- 
brown, edge white fimbriate; stem 3—4 cm. long, 2—2.5 mm. thick, 
equal white floccose above, innately fimbrilose below, pallid to 
brownish, brown within except the white pith, at length hollow, 
flexuous; veil white, distinctly fibrillose; spores 10-12 & 5-6 y, 
smooth, ventricose-elliptic, pointed at the ends, tinged purple 
under the microscope; basidia sub-cylindric, 30 X 6 wu, 4-spored; 
cystidia on edge of gills only, linear-cylindric, obtuse, projecting 
about 20 u, 4 w in width. 

HasitaT: On debris of leaves and decaying wood of hemlock, 
beech, and maple. 

Hapsirt: Solitary. 

TYPE LocaALity: New Richmond, Michigan. 

DISTRIBUTION: Known only from the type locality. 

This description is based upon the original by Kauffman. I 
have examined the type collection and can add nothing to his 
description. The viscid nature of the pileus, its flesh-colored 
gills, and small size sets it apart as distinct. 


27. Hypholoma elongatipes nom. nov. 
Iypholoma longipes Dearness & Bisby, Fungi of Manitoba 
113. 1929. (Not H. longipes Peck, Bull. Torrey Club 
22: 204. 1895.) 


Pileus 6-14 cm. broad, globose, then hemispheric, finally 
plano-convex, at times upturned on the margin and broadly 
umbonate, whitish with lavender tinge, then buff, drying buff to 
buckthorn-brown, radiately floccose-striate, especially toward the 
margin, viscid; context thin to the umbo, whitish, taste and odor 
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mild; gills adnate, or arcuate and adnate-decurrent by ridges on 
the stem, chocolate-brown, whitish at first, soon purplish and 
mottled, edge white fimbriate, not distilling droplets; stem 6-18 
cm. long, 1-2 mm. thick, hollow, shining, concolorous or paler 
than the pileus, sometimes brownish-purple at the base, even, 
innately fibrillose, striate, easily splitting; veil whitish at first, 
evanescent, sometimes leaving remnants near the base of the stem; 
spores 9-12.5 X 5-7 uw, smooth, sub-elliptic; cystidia clustered on 
edge of gills, sub-ventricose, often capitate, 55-75 & 10-15 yu. 

HasitarT: At or near the floor of an old “dug-out,’’ whose walls 
and roof had been supported by poplar poles. 

Habit: Caespitose or single. 

TYPE LOCALITY: Manitoba Agricultural College, Manitoba, 
Canada. 

DISTRIBUTION: Known only from the type locality. 

This description is based upon the original by the authors, who 
suggest the resemblance between this plant and Psilocybe larga 
Kauffm. but P. larga is hygrophanous and has cystidia on the 
_ sides of the gills. 


‘28. HYPHOLOMA RIGIDIPES Peck, Bull. N. Y. State Mus. 139: 24. 
1910. 
Drosophila rigidipes (Peck) Murrill, Mycologia 14:70. 1922. 

Pileus 2.5—5 cm. broad, fleshy, thin, convex, or broadly convex, 
tawny-brown, often reddish on the disk, dry, fibrillose-squamulose ; 
context whitish, taste mild; gills adnexed close, narrow, slightly 
sinuate, brownish-red, becoming dark purplish-brown or black; 
stem 5-10 cm, long, 4-6 mm. thick, slender, rigid, equal, hollow, 
fibrillose-squamulose, concolorous or a little paler than the pileus; 
spores 8-11 X 5-6y, smooth or slightly warted when mature, 
elliptic or broadly-elliptic, almost black under the microscope; 
cystidia on sides of gills but scarce, sharp pointed, projecting 
6-8 yu, on edge of gills cylindric, obtuse or accuminate, projecting 
15-20 uy. 

HasitaT: Damp places among tall herbs. 

Hasit: Gregarious. 

TYPE LocaALity: North River, Warren Co., New York. 

DISTRIBUTION: Massachusetts and New York. 

In its spore characters this species seems closely related to 
H. velutinum Pers. ex Fries. It is a smaller plant and distinct in 
its slender, rigid stem, squamulose pileus and shape of cystidia. 
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29. HYPHOLOMA BouGHTONII Peck, Ann. Rep. N. Y. State Mus. 
139: 23. 1909. 


(PLATE 26, FIG. 13; PLATE 27, FIG. 24; PLATE 30, FIG. 37) 

Pileus 2.5-7 cm. broad, broadly convex, sub-hemispheric, 
occasionally with an umbo, not hygrophanous, pale reddish- 
brown, or grayish-brown, glabrous or innately fibrous, areolately 
or concentrically cracking, margin extended slightly beyond the 
gills; context thin, whitish, taste disagreeable; gills adnate, 
purplish-brown, seal-brown, or blackish, white floccose on the 
edge; veil only as remnants attached to the edge of the pileus in 
young plants, white; stem 2.5—6 cm. long, 4-10 mm. thick, equal, 
floccosely fibrillose, striate above, hollow, white or whitish; spores 
8-10 X 5-7 yn, tuberculate, broadly and equally elliptic to broadly 
ellipsoid, lemon-shaped, apiculate, dark-brown, opaque; cystidia 
present on the sides of the gills but exceedingly rare, flask-shaped 
projecting 6-11 yw, 8-10 uw in width. 

HABITAT: On the ground in woods and open grassy places. 

Hair: Solitary or caespitose. 

TYPE LOCALITY: Menands, Albany Co., New York. 

DISTRIBUTION: New York and Pennsylvania. 

ILLUSTRATIONS: Harper, Trans. Wisc. Acad. Sci. 17: pl. 2/, 
figs. a-c; Peck, Ann. Rep. N. Y. State Mus. 139: pl. 2. 


In its microscopic characters this species can be easily confused 
with H7. rugocephalum Atk. and a little less so with //. velutinum 
Pers. ex Fries. The three differ most in their external appear- 
ance. This species is a smaller plant, neither hygrophanous nor 
viscid, and is distinct in its usually concentrically cracked and 
frequently umbonate pileus. It is either without cystidia or 
those organs are exceedingly rare. JJ. rugocephalum has a 
rugose and at times sub-viscid pileus and cystidia are present 
though at times not conspicuous. From //. velutinum, it is more 
easily separated in the matter of the cystidia, which are numerous 
and conspicuous, and the radiately rugose, matted, fibrous 
pileus, which is also hygrophanous. The closest relationship 
between the three species rests in the shape, color, and size of the 
spores. In the type collections of the two American plants it is 
very difficult, if not impossible, to separate them. Additional 
study of fresh plants may result in combining this species with 


one or both of the others, but in the absence of full and complete 
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notes concerning these salient characters, which are more or less 
obscure in dried specimens, I prefer keeping this species distinct. 
See H. velutinum Pers. ex Fries for additional notes on this 


species. 


30. HYPHOLOMA RUGOCEPHALUM Atkinson, Stud. Am. Fungi 30. 
1901. 
(PLATE 26, FIG. 11; PLATE 27, FIG. 25) 

Pileus 5-10 cm. broad ovoid, later plane, or at times broadly 
umbonate, not hygrophanous, watery-brown to tawny or 
alutaceus-tan, at times dark orange-cinnamon, the margin usually 
somewhat lighter and inclined to olivaceous, dry, glabrous, 
irregularly to radiate-ribbed-rugose, margin curved upward; con- 
text thick on the disk, pallid but not white, odor none, taste mild; 
gills 5-9 mm. broad, adnate, seceding, close, pale brown, edge 
white, slightly fimbriate, black spotted; veil evident only in young 
specimens, later adhering to margin of pileus or leaving a few 
delicate fibrils on the stem; stem 9-12 cm. long, 6-12 mm. thick, 
equal, sub-bulbous, hollow, pale yellow or light brown, glabrous 
or floccose at apex, fibrillose below or frequently stained darker 
by the spores; spores 9-12 X 5-9 yw, tuberculate, broadly elliptic, 
abruptly pointed or lemon-shaped, at times with a hyaline zone 
at the point or flattened on one side; cystidia on the sides of gills, 
not abundant, hyaline, flask-shaped, projecting up to 27-34 y, 
but mostly 6.8—10 yu, less frequently clustered on the edge, pro- 
jecting 20-30 u. 

HABITAT: Rich moist woods at base of stumps. 

Hasit: Solitary or caespitose. 

TYPE LOCALITY: Ithaca, New York. 

DISTRIBUTION: New York, New Jersey, Pennsylvania, North 
Carolina, Michigan, Wisconsin, Illinois, and Missouri. 

ILLUSTRATIONS: Atkinson, Stud. Am. Fungi pil. 8, fig. 29; 
Harper, Trans. Wisc. Acad. Sci. 17: pl. 20. 

If this species, 17. Boughtonii Peck, and HH. velutinum Pers. ex 
Fries are identical, the original descriptions of the macroscopic 
characters are erroneous. The nature of the pilei in each case is 
different. At this time I am unwilling to combine the three for 
evidence from a number of collections of fresh material is essential 
before such a decision is made. I did not locate the cystidia in 
my first sections of either the type or the cotype specimens, and I 
have found no evidence of cystidia in the sections made by Dr. 
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Overholts in 1917, but upon making additional slides and after a 
very careful re-examination of a number of sections of type 
material, I have found them as described herein. I am unable to 


” 


account for the “echinulate or minutely tuberculate’’ spore 
description by Atkinson, for all sections display spores as very 
rough walled. A discrepancy also exists in the literature as to 
the locality of the type collection. See HH. velutinum Pers. ex 
Fries for additional notes on this species. 


31. HYPHOLOMA VELUTINUM Pers. ex Fries, Syst. Myc. 1: 288. 
1821. 


Agaricus velutinus Pers. Syn. Fung. 409. 1801. 
Agaricus lacrymabundus Bull. Herb. Fr. pl. 194. 1784. 


(PLATE 31, FIG. 38) 


Pileus 3—11 cm. broad, ovate to campanulate and finally plane, 
or at times obtusely umbonate, hygrophanous, cinnamon-buff to 
pinkish-buff or isabella, becoming clay-color to tawny-olive, 
darker in the center, young plants covered with a tomentum of 
adpressed fibrils or scales, soon glabrate, never striate, sometimes 
radiately rugose; margin of very young plants adorned with 
remnants of the veil, later splitting; context thick on the disk, 
soft, white, yellowish or very light brown, odor and taste mild; 
gills adnate, seceding, crowded, narrower toward the margin, 
sinuate, not reaching the margin of the pileus, yellow in young 
plants, later umber, dotted by the dark spores, the edge white 
floccose or beaded with drops of water; stem 2—13 cm. long, 4—15 
mm. thick, equal or tapering slightly downward, soon hollow, 
fibrillose to floccose-scaly, tawny below, whitish and striate above; 
veil of soft matted fibers, soon breaking, dingy white; spores 
8-13 X 7-8 y, tuberculate, oval to broadly elliptic, usually 
apiculate, very dark purplish-umber under the microscope; 
cystidia scattered on the sides of gills, very conspicuous, abundant 
in groups on the edge, cylindric-sub-capitate, projecting 28-48 yu. 

HABITAT: Damp ground in rich humus in woods. 

HaBiT: Caespitose, gregarious, or rarely solitary. 

TYPE LOCALITY: France. 

DISTRIBUTION: Pennsylvania, Michigan, Illinois, and Missouri. 


This very distinctive and variable European plant is unques- 
tionably present in our flora and causing mycologists about as 
much trouble here as it has in Europe. JJ. velutinum Pers. ex 
Fries, H7. rugocephalum Atk., and HH. Boughtonii Peck are very 
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similar. They cannot be separated upon spore characters and 
the cystidia in general are the same. The cystidia, however, are 
far more abundant and conspicuous in this species. The charac- 
ter of the pileus in each case is different. This plant is the //. 
lacrymabundum of most authors. Lange (10), in his study of the 
genus J/ypholoma, includes this species only “for practical 
reasons.”’ He regards it as a distinct generic type, but follows 
Patouillard in placing it in a section Lacrymaria, based on the 
verrucose spores and almost black spore-print. Faint traces of 
purple can be seen in the almost black spore mass on white paper. 

The characters which differentiate these three plants may be 
summarized as follows: 


H. BouGHtont Peck 

Pileus: 2.5—-7 cm. broad, sub-hemispheric, occasionally with 
umbo, not hygrophanous reddish-brown to grayish-brown, 
glabrous or innately fibrous, concentrically cracking, taste 
disagreeable. 

Stem: 2.5-6 cm. long, striate above, floccosely-fibrillose. 

Cystidia: rare on sides of gills. 


H. RUGOCEPHALUM Atkinson. 

Pileus: 5-10 cm. broad, plane, not hygrophanous, watery- 
brown, alutaceus-tan or dark orange-cinnamon, glabrous, irregu- 
lar to radiate-ribbed-rugose, taste mild. 

Stem: 9-12 cm. long, floccose at apex. 

Cystidia: rare on sides of gills, clustered on edge of gills. 


H. VELUTINUM Pers. ex Fries. 

Pileus: 3-11 cm _ broad, campanulate or plane, hygrophanous, 
cinnamon-buff, isabella, clay-color or tawny-olive, tomentose with 
adpressed fibrils or scales, taste mild 

Spores: 2-13 cm. long, striate above, fibrillose or floccose-scaly. 

Cystidia: conspicuous on sides and edge of gills. 


32. HYPHOLOMA CAMPANULATUM Peck, Bull. Torrey Club 36: 336. 
1909. 

Drosophila campanulata (Peck) Murrill, Mycologia 4: 304. 
1912. 
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Pileus 3-4 cm. broad, campanulate, ochraceous, dry, somewhat 
shining, glabrous, at times slightly appendiculate with fragments 
of the white veil; context thin; gills nearly free, thin, close, pale 
brown, becoming dark brown, whitish on the edge; stem 8-13 
cm. long, 4-7 mm. thick, equal, hollow, glabrous, white or cream 
with a soft, white tomentum at the base; veil white; spores 9-11 
xX 6-8 yu, smooth, ellipsoid-oblong, light brown; cystidia absent. 

HABITAT: Open ground among grass, weeds, and shrubs. 

Habit: Caespitose or gregarious. 

TYPE LOCALITY: Claremont, California. 

DISTRIBUTION: California. 

This description is based upon the original. The spores were 
found to be larger and not exceptionally dark as described. It is 
very closely related to //. longipes Peck. An examination of a 
number of collections probably might prove this to be only a 
small form of H. longipes. Peck’s notes indicate that his collec- 
tion, made by C. F. Baker, might better be assigned to the genus 
Panaeolus. 


33. HYPHOLOMA LONGIPES Peck, Bull. Torrey Club 22: 204. 
1895. 


Drosophila longipes (Peck) Murrill, Mycologia 4: 303. 1912. 


Pileus 2.5-3 cm. broad, campanulate, hygrophanous, yellowish- 
brown when moist, brown or isabelline-brown when dry, fibrillose 
becoming glabrous, even or obscu-ely striate on the margin, which 
is appendiculate with the very delicate, white, floccose, fugacious 
veil; context very thin, pallid; gills adnate, narrow, close, white 
or whitish, becoming nearly black, frequently white fimbriate on 
the edge; stem 5—12.5 cm. long, 2-5 mm. thick, slender, hollow, 
striate at apex, arising from white mycelioid tomentum at base; 
spores 10-12.5 X 6-84, smooth, elliptic to  elliptic-ellipsoid, 
light purple-brown under the microscope; cystidia none. 

HABITAT: Among fallen leaves. 

Habit: Gregarious. 

TYPE LOCALITY: Pasadena, California. 

DISTRIBUTION: Known only from the type locality. 

This species seems to be the western form of /7. incertum 
Peck, from which it differs in the elongated stem, which is so 
completely hollow to the apex as to form an umbo or depression 
in the center of all dried plants. It also has larger spores and 


cystidia are absent. 
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34. HYPHOLOMA ATRIFOLIUM Peck, Bull. Torrey Club 23: 417. 
1916. 


Pileus 1-5 cm. broad, convex, or hemispheric, then broadly 
convex, commonly umbonate, hygrophanous, burnt-umber or 
wood-brown when moist, fading to pale tawny or cream color in 
drying, glabrous, sub-membranous, minutely and _ irregularly 
furrowed, striate on the disk when mature, margin even; context 
thin; gills adnate, sub-distant, pale-brown to drab, then dark 
seal-brown or almost black; stem 2.5—6.5 cm. long, 2—3 mm. thick, 
slender, fibrillose, hollow, pallid or cream-color; veil fugacious; 
spores 7.6-10.2 X 5-6 yu, smooth, broadly ellipsoid, very dark 
brown under the microscope; cystidia only on sides of gills, 
prominent but not numerous, cylindric to flask-shaped, projecting 
10-13.6 u. 


HasitaT: Under Salix and Ceanothus in mountains of Cali- 
fornia. 

Hasit: Gregarious or loosely caespitose. 

TYPE LOCALITY: California. 

DISTRIBUTION: California. 


This description is based upon the original and notes by Peck. 
Two collections have been examined either one of which might 
have been the type. The spores proved to be ellipsoid to ovoid 
and slightly larger than described by Peck. 


35. HYPHOLOMA INOCYBEFORME Kaufiman, Papers Mich. Acad. 
Sci. 11: 193. 1929. 


Pileus 2.5—4 (—5) cm. broad, fleshy, brittle, campanulate, sub- _ 
expanded, or repand, broadly umbonate, hygrophanous, cream- 
buff when young, chamois when older but still moist, paler when 
dry, even entirely glabrous, only the extreme margin provided 
with small, appendiculate, white and evanescent veil-remnants; 
context thin except on disk, concolorous, scissile, odor none or 
slightly aromatic, taste slight; gills 2.5-3.5 mm. broad, narrowly 
adnate, crowded, white at first, slowly pale avellaneous to grayish, 
edge minutely flocculose; stem 4—6 (—7) cm. long, 5—6 mm. thick, 
equal, white or hyaline-white, apex lacerate-scurfy, minutely 
silky-floccose at apex, concolorous within; spores 7-8 X 4-4.5 u, 
smooth, oblong, rounded-obtuse at ends, bright, brownish- 
purple under microscope; cystidia only on edge of gills, 42-46 u 
long, 10-14 uw broad, saccate-clavate, tapering to slender pedicel, 
rounded at apex, hyaline, thin walled. 








204 MYCOLOGIA 


HasitaT: Along roadside bank of clay soil in conifer and oak 
forest. 

Hasit: Gregarious. 

TYPE LOCALITY: Takilma, Oregon. 

DISTRIBUTION: Known only from the type locality. 


This species is distinct in its lack of cystidia on the sides of the 
gills and in the clavate, sterile cells on the edge, pale color and 
broad umbo. The delicate, snow-white, appendiculate veil- 
remnants are seen only in young, partly-expanded plants. The 
wet pileus sometimes becomes radiately rugose on drying. The 
shape, color (especially of the gills), and habit suggest an Inocybe; 
the spore color and appendiculate pileus show it to be a /y- 
pholoma. 


36. HYPHOLOMA TSUGICOLUM Kauffman, Papers Mich. Acad. Sci. 
S$: 133. 1925. 


Pileus 3-7 cm. broad, convex, then sub-expanded, discoid, 
finally depressed on the disk, hygrophanous, buckthorn-brown to 
ochraceous-tawny when moist, yellow-ochre to antimony-yellow 
when dry, sub-viscid, with a separable subgelatinous pellicle; 
margin at first incurved, later elevated, very thin and acute, 
pellucid-long-striatulate, narrowly appendiculate from the veil; 
context thin, pliant, thicker on the disk, concolorous, fading; gills 
5-7 mm. broad, adnate, sub-decurrent, close, narrow, almost 
linear, soon ochraceous-tawny with a darker sheen by reflected 
light, edge entire; stem 5-8 cm. long, 5-10 mm. thick, tapering 
downward, apex conspicuously dilated in the region of gill 
attachment, the surface at first with scurf-like scales up to the 
obsolete annulus, longitudinally fibrillose above, snuff-brown 
within and without; veil very scanty, white; spores 6-7 X 4-4.5 
u, smooth, short-ellipsoid, purplish-brown under the microscope, 
darker in mass; cystidia indistinct on edge of gills; basidia 
4-spored, 32 X 4-5 yu. 

HaBitaT: On dead hemlock stump. 

Habit: Caespitose. 

TYPE LOCALITY: Hood River, Oregon. 

DISTRIBUTION: Known only from the type locality. 

ILLUSTRATION: Kauffman, Papers Mich. Acad. Sci. 5: pl. 8. 

This plant was collected by Dr. C. H. Kauffman and the above 
description and notes are based upon the original by him. Very 
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few viscid or pelliculose species of Hypholoma have been de- 
scribed. This one differs from /7. incomptum Massee of England, 
in the more ferruginous color, different gill attachment, and 
narrower spores. 


37. Hypholoma maculatum sp. nov. 


Pileus 4—8.5 cm. broad, convex to expanded, depressed in age, 
dry, clove-brown to bone-brown, tomentose over the center, 
cuticle separating into large, fibrous, appressed scales radiately 
arranged, margin incurved, exposing the whitish flesh of the 
pileus between the fibrous patches, appendiculate with large 
fragments of the brownish veil; context thin, whitish, taste and 
odor not distinctive; gills adnate, emarginate, drab, then dark 
purple-brown, the edge whitish; stem 4-10 cm. long, 6-12 mm. 
thick, hollow, white, covered with a bone-brown, fibrous layer 
below, white, and striate above; spores 3.5—-5 X 3.5 u, smooth, 
ellipsoid, at times flattened on one side; cystidia on side of gills, 
ventricose, sub-cylindric, and very pointed, projecting 20—27.5 yu, 
clustered on edge, sub-cylindric, bottle-shaped. 

HaBiTaT: On decaying log of Alnus. 

Habit: Gregarious or caespitose. 

TYPE LOCALITY: Mt. Rainier National Park, Washington. 
(Herbarium Cornell University 25553.) 

DISTRIBUTION: Known only from the type locality. 

The above description was made from field notes of Atkin- 
son, who collected the plant, but did not give it a name. This 
species is distinct in the nature of its pileus, especially, when 
considered in connection with the cystidial characters and the 
size of the spores. It cannot be easily confused with any other 
species. 

Hypholoma maculatum. Pileo 4-8.5 cm. crassus, e convexo explanato, 
saepe depresso aetate maturitaste, sicco, fusco, tomento a centro, cuticula 
separans squama magnus am fibratam adpressam, margine involuto, pilei 
exponens carnosem albam; lamellis adnatis, emarginatae, e cinereo-brunneis 
fusco-purpureis; stipite 4-10 cm. longus, 6-12 mm. crassus, cavo, albo, apice 


striato; sporis 3.5-5 X 3.54 ellipsoideis, saepe unis planis lateris; cystidia 
laterae lamellae 20-27.5, subcylindraceo, cuspide uva orae lamellis. 


38. HYPHOLOMA CANOCEPs Kauffman, Papers Mich. Acad. Sci. 5: 
134. 1925. 


Pileus 1-2 cm. broad, about 1 cm. high, fragile, conical- 
campanulate to broadly conic, hygrophanous, cinnamon-drab 
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when moist, but this ground color almost hidden except on umbo 
by appressed, radially disposed, white, villous, innate, silkiness, 
slowly fading, at length sub-glabrescent, margin at first straight, 
appressed silky, not at all rounded behind, crowded, cinnamon- 
drab, white flocculose on edge; stem 4-6 cm. long, 2.5—-3 mm. 
thick, equal, hollow, rather cartilaginous; white, fragile, straight 
or curved at base, even, at first covered by a rather persistent 
white silky floccosity, at length glabrescent, whitish within; spores 
8-9.5 & 3.5-4.5 u, smooth, elliptic-oblong, sub-obtuse, purplish- 
brown; cystidia on sides of gills only, 40-50 & 8-12 uw, neck about 
4 in diameter, short, ventricose, sub-globose above the pedicel 
with abrupt, narrow, cylindric neck, thin walled, hyaline. 

HaBiTAT: On very rotten pieces of wood mixed with alluvial, 
moist soil in conifer forest. 

Hair: Gregarious. 

TYPE LocaALity: Mt. Hood, Oregon. 

DISTRIBUTION: Known only from the type locality. 

Kauffman regarded this species as a connecting link between 
Hypholoma and Psathyra because it combines the cartilaginous 
stem and straight pileus margin of Psathyra with the universal 
veil character of H/ypholoma. 


39. HYPHOLOMA CALIFORNICUM Earle, Bull. N. Y. Bot. Gard. 2: 


344. 1902. 
Drosophila californica (Earle) Murrill, Mycologia 4: 304. 
1912. 


Pileus 5-5.5 cm. broad, convex then expanded and _ sub- 
umbonate, hygrophanous, deep rich brown, smooth, atomate, 
margin entire, striate in dried specimens; context thin, pale 
brownish, unchanging, odor mild, taste not characteristic; gills 
adnexed or sub-free, sub-crowded, slightly ventricose, pale brown 
at first, then darker; stem 7—10 cm. long, 4-5 mm. thick, equal, 
hollow, glabrous above, flocculose below, uneven with irregular 
swellings, sordid-white, marked with brownish stains upon 
drying, cartilaginous, fragile, often splitting; spores 6-7 X 3-4 u, 
smooth, ovate, cylindric-oval, or ellipsoid; cystidia scattered on 
sides of gills, not numerous, clustered on edge, projecting 20-22 u, 
6-8 uw broad, hyaline, mostly bottle-shaped, few cylindric. 

Habitat: In coniferous forest. 

TYPE LOCALITY: Palo Alto, California. 

DIsTRIBUTION: California. 
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This species was collected by C. F. Baker. The above de- 
scription is based on the original description by Earle and an 
examination of the cotype found in the Cornell University 
herbarium. 


SYNONYMS, DOUBTFUL AND EXCLUDED SPECIES 

Hypholoma aggregatum sericeum Peck, Bull. N. Y. State Mus. 
54:965. 1902. 

This description is based upon a collection from North Bolton, 
New York, which I regard as too close to HH. lacrymabundum 
Bull. ex Fries emend Quelet for separation. 

Hypholoma ambiguum Peck, Bull. Torrey Club 25: 325. 1898. 

Transferred to Stropharia ambigua (Peck) Zeller, Mycologia 6: 
3. 1914. 

Hypholoma Artemisiae Passerini, Nuova. Giorn. Bot. Ital. 4: 
82. 1872. 

Reported by Peck as occurring in New York (Ann. Rep. N. Y. 
State Mus. 32: 29. 1879) but not included in his monograph of 
New York species, and not otherwise reported. 

ITypholoma comaropsis Mont. Syll. Crypt. 122. 1856. 

Described from Ohio, but not since collected or recognized by 
mycologists from that state. 

Hypholoma comatium Atkinson, Proc. Am. Phil. Soc. 57: 
355. 1918. 

I did not see the type specimen nor other collections of this 
species. 

ITypholoma dispersum Fries, Epicr. Syst. Myc. 222. 1838. 

Hypholoma elaeodes Fries, Epicr. Syst. Myc. 222. 1938. 

Hypholoma epixanthum Fries, Epicr. Syst. Myc. 222. 1838. 

These three European plants have been reported in our litera- 
ture but it is very doubtful whether the plants actually occur here. 

ITypholoma flocculentum McClatchie, Proc. So. Calif. Acad, Sci. 
2: 381. 1897. 

I have seen no plants of this species and the description reveals 
no characters distinct from 7. appendiculatum (Bull.) Fries. 

Hypholoma. gracile Clements & Clements, Cryptogamae forma- 
tion Coloradensium 387. 1906. 

The general shape, size, color of the spores, and shape of the 


cystidia suggest other than this genus. It is probably a Psathyra. 
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Hypholoma hirtosquamulosus Peck, Ann. Rep. N. Y. State 
Mus. 25:79. 1873. 

This plant has not the appearance of a Hypholoma. The type 
sheet bears the note by Peck “Not a good Hypholoma.” He 
excluded it from his monograph of New York species. 

Hypholoma hydrophilum (sense of Saccardo) Kauffman, Agar. 
Mich. 1: 266. 1918. 

Plants which do not well satisfy the specific description are 
thus classified by Kauffman. His plants differ in that the 
“pileus is at first sprinkled over its surface with white, floccose, 
particles or minute scales, even on the margin when moist; stem 
fibrillose-flocculose, glabrescent; spores 7-8 X 4-5, slightly 
unequally elliptical; cystidia on sides of gills scattered to some- 
what numerous, ventricose-sublanceolate but obtuse, about 50 u 
long; sterile cells pyriform-inflated, numerous on edge of gills.” 

Harper also reports a plant under this name which bears spores 
3-5 X 7-9 and has dart-shaped, colored cystidia. The two 
plants are not identical though Harper so inferred. I am at this 
time inclined to place the Kauffman plant among the variants of 
H. Candolleanum Fries, of which my herbarium contains three 
forms, and to reject the Harper specimen on the nature of its 
cystidia. 

Hypholoma leucotephrum Berk & Br. Ann. Mag. Nat. His. IV. 
4:6. 1870. 

Reported by Harper as occurring at Sumner, Washington and 
Geneseo, Illinois. My examination of the dried specimens in 
his collection suggests that this plant might well be placed among 
the H. Candolleanum Fries, variants. 

Hypholoma marginatum Pers. ex Fries, Epicr. Syst. Myc. 292. 
1838. 

This name was regarded as a synonym of JJ. dispersum Fries 
by Fries. It was introduced into American Literature without 
accompanying specimens by Morgan (Jour. Myc. 14:32. 1908). 


Hypholoma modestum Peck, Ann. Rep. N. Y. State Mus. 32: 
29. 1879. 

This description was based on a collection from the Adirondack 
Mountains. I found neither the type nor additional mention of 
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the species in Peck’s notes at Albany, and he excluded it from 
his monograph. 

Agaricus (Ilypholoma) nitidipes Peck, Ann. Rep. N. Y. State 
Mus. 35: 133. 1884. 

Hypholoma nitidipes (Peck) Sacc. Syll. Fung. 5: 1031. 1887. 

This species was excluded from his monograph and marked on 
the type sheet by Peck ‘ Pholiota duroides.” 

Agaricus (IHypholoma) ornellus Peck, Ann. Rep. N. Y. State 
Mus. 34:42. 1883. 

Transferred to Pholiota ornella by Peck, Bull. N. Y. State. 
Mus. 122: 151. 1908. 

Agaricus (IIlypholoma) saccharinophilus Peck, Ann. Rep. N. Y. 
State Mus. 25:78. 1873. 

This plant was rejected by Peck in his monograph of New York 
species. It is here excluded on account of the spore color, which 
is regarded as too light. 

Hypholoma saccharinophilum Peck, Kauffman, Agar. Mich. 1: 
268. 1918. 

This name excluded by Peck in his monograph of New York 
species was revived by Kauffman and applied to a Michigan 
species. Examination of the Peck type and Kauffman’s speci- 
mens leads me to conclude that they are not identical plants. 
The Kauffman plant is here described as //. cinereum. 

ITypholoma squalidellum Peck, Ann. Rep. N. Y. State Mus. 
29:40. 1878. 

Transferred to Psilocybe by Peck, Ann. Rep. N. Y. State Mus. 
44:56. 1893. 

Hypholoma subaquilium Banning, Ann. Rep. N. Y. State Mus. 
44: 182. 1891. 

This plant was collected at Druid Hill Park, Baltimore, Md. 
It is probably //. appendiculatum Bull. ex Fries. It has never 
since been reported. 

THE PENNA. STATE COLLEGE, 
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EXPLANATION OF PLATES 
PLATE 26 


Fig. 1, H. rugoproximum Parker, section of edge of gills showing a group of 
imbedded cystidia. Fromtype specimen. 700; 2, H.catarium Fries, section 
of hymenium showing basidia, spores and cystidia. 700; 3, H. irregulare 
Parker, section of hymenium showing basidia, irregular spores, and cystidia.- 
From the type specimen. 700; 4, H. oblongisporum Parker, section of the 
hymenium showing basidia, spores, and cystidia. From the type specimen. 
700; 5, H. appendiculatum Bull. ex Fries, section of hymenium showing 
basidia, spores and cystidia. Cystidia are frequently observed in a more or less 
collapsed condition as indicated by cystidium on right. 700; 6, H. simile 
Parker, section of hymenium showing basidia, spores and cystidia. From the 
type specimen. 700; 7, H. capnoides Fries, section of hymenium showing 
basidia, spores and cystidia. 700; 8, H. sublateritium Fries, section of 
hymenium showing basidia, spores and cystidia. Shaded but not stippled cells 
represent the dark brown bodies which are usually in a state of collapse. 
X700;9, H. incertum Peck, section of edge of gill showing basidia, spores and 
cystidia. Fromthe type specimen. 700; 10, H. hydrophilum Bull. ex Fries, 
section of hymenium showing basidia, spores, and cystidia on sides and edge 
of gills. 700; 11, H. rugocephalum Atk., section of hymenium showing 
basidia, spores and cystidia. From type specimen. The two very long 
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cystidia at right are rare in this species and seldom found. 700; 12, H. 
Candolleanum Fries, section of hymenium showing basidia, spores, and cystidia. 
700; 13, H. Boughtonii Peck, section of hymenium showing basidia, spores, 
and cystidia. From the type specimen. 700. 


PLATE 27 


Photomicrographs of the spores of Hypholoma species with magnification 
indicated. Fig. 14, H. hymenocephalum Peck, from the type specimen. 440; 
15, H. irregulare Parker, from the type specimen. 500; 16, H. cinereum 
Parker, from the type specimen. 580; 17, H. coronatum Fries. 500; 
18, H. Candolleanum Fries. 440; 19, H. incertum Peck, from the type speci- 
men. X500; 20, H. oblongisporum Parker, from the type specimen. 500; 
21, H. hololanigerum Atk. X440; 22, H. hydrophilum Bull. ex Fries. 500; 
23, H. rugoproximum Parker, from the type specimen. 500; 24, H. Bough- 
tonii Peck, from the type specimen. 500; 25, H. rugocephalum Atk., from 
the type specimen. 500. 


PLATE 28 
Fig. 26, Hypholoma madeodiscum Peck, showing the white gills, the nature 
and breaking of the veil and the hygrophanous character of the pilei. 1/2; 
27, Hypholoma appendiculatum Bull. ex Fries. 1/3; 28, Hypholoma hydro- 
philum Bull. ex Fries, showing habit of growth and hygrophanous character of 
the pilei. 2/3; 29, Hypholoma Candolleanum Fries. 1/2. 


PLATE 29 
Fig. 30, Hypholoma oblongisporum Parker, showing habit of growth and 
veil character on young plants. 2/3; 31, Hypholoma catarium Fries, showing 
structure of plants. Actual size; 32, Hypholoma radicosum Lange, displaying 
the root. Actual size. 
PLATE 30 
Fig. 33, Hypholoma incertum Peck, showing the white gill character in young 
plant. 2/3; 34, Hypholoma cinereum Parker, showing habit of growth. 
X2/3; 35, Hypholoma rugoproximum Parker, showing the structure of the 
pileus and habit of growth. Copy of photo by Dr. G. F. Atkinson. 2/3; 36, 
Hypholoma hydrophilum Bull. ex Fries, showing character of gills and stem 
striation. Actual size; 37, Hypholoma Boughtonii Peck, showing concentrically 
cracking pileus. 3/4. 
PLATE 31 
Fig. 38, Hypholoma velutinum Pers. ex Fries, showing the habit of growth and 
gill character. 4/5; 39, Hypholoma capnoides Fries, displaying habit of 
growth, character of the veil, structure of the stem and pilei. 1/2. 
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ADDITIONAL STUDIES OF SPECIES OF 
ELSINOE AND SPHACELOMA 


AnNA E. JENKINS! 


(WITH PLATES 32 AND 33) 


INTRODUCTION 
Additional studies dealing particularly with the identity, 
history, and host and geographic range of members of the asco- 
mycetous genus Elsinoe and the form genus Sphaceloma, repre- 
senting the conidial stage of this genus so far as known, are 
reported in this paper. 


SPHACELOMA ON POPLAR AND ON STRAWBERRY-TREE 
Plate 32, A-F, represents typical material of Hadrotrichum ? 
Populi Sacc.? on Populus nigra on the basis of which this fungus 
was classified as Sphaceloma Populi (Sacc.) Jenkins (5). A and 
B show the appearance of the leaf spot, C—E, acervuli on the up- 
per surface of these lesions, and F, Briosi and Cavara’s®* line 


drawing of this fungus. As previously mentioned (5) the organ- 
ism has been reported only in Europe and South America. In 
autumn, 1931, poplar growing in Eastern United States was ex- 
amined for the presence of this fungus but none was found. 

In connection with the study of Sphaceloma Populi typical 
material of Hadrotrichum Populi Sacc. forma Arbuti Briosi & 
Cav.,* occurring on strawberry-tree (Arbutus Unedo L.) in Italy 


(PLATE 33, A), was examined, and found to be also of the genus 
Sphaceloma. Comparison of the fungus with typical material of 


1 This opportunity is taken to thank Mr. C. A. Weatherby, of the Gray 
Herbarium, Harvard University, Mr. Percy Wilson, of The New York Botan- 
ical Garden, Dr. F. W. Pennell, of the Philadelphia Academy of Natural 
Sciences, and Mr. W. R. Maxon, of the U. S. National Herbarium, through 
whose courtesies infected leaves of the phanerogamic specimens cited in this 
paper have been obtained for further study and record. This material has 
been inserted in the mycological collections of the Bureau of Plant Industry. 

?Saccardo, P. A. Mycotheca veneta. Century 13, No. 1256. (8, p. 264.) 

8 Briosi, G. & Cavara, F. I funghi parassiti delle piante coltivate od utili. 
Fasc. 6, No. 139. 

4 Briosi, G. & Cavara, F. I funghi parassiti delle piante coltivate od utili 
Fasc. 14, No. 349. 
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the earlier described species, I/losporium mattirolianum Sacc. & 
D. Sacc.,° on the same host (PLATE 33, B), showed that these two 
fungi are identical. This Sphaceloma is therefore referred to as 
S. mattirolianum. 

What appear to be microconidia of this fungus, as reported in 
the original description, and also noted by Ferraris (2, p. 45 and 
figs. 5 to 8), were seen in sections from both these specimens. 
In some cases these apparent microconidia were within the more 
or less disrupted epidermis and in others they were in exposed 
pycnidia-like structures that were associated with the acervuli 
and sporodochia of the fungus. More or less the same phenomena 
have been observed by Tai (10) in \/yriangium Bambusae Rick. 

Sphaceloma mattirolianum has been found on leaves of two 
phanerogamic herbarium specimens of Arbutus Unedo, one from 
Germany ° and the other from Italy.’ 


SPHACELOMA ON LABRADOR- TEA 


The occurrence of Elsinoe on Labrador-tea (Ledum) was 
learned indirectly from Prof. S. M. Zeller, of the Oregon Agricul- 
tural Experiment Station, in 1930 when he wrote Dr. C. L. Shear, 
of the Bureau of Plant Industry, United States Department of 
Agriculture, regarding the identity of a fungus found on L. 
glandulosum in that State. Dr. Shear, in turn, consulted the 
writer, who, knowing of the occurrence of Sphaceloma mattiro- 
lianum on the related genus Arbutus, as previously referred to, 
began a search for a published description of a member of the 
group occurring on Ledum. Peck’s (7) description of Aulo- 
graphum Ledi § on L. groenlandicum was doubtless correct for the 

5 Saccardo, D. Mycotheca italica. Century 8, No. 798. Padova, 1991. 

® Germany, Stuttgart, Charles Mohr 686. From Herbarium of Charles 
Mohr, presented to Smithsonian Institution, 1901. In U.S. National Her- 
barium, Washington, D. C., as No. 770,617. 

7 Italy (Istria), Pola, Dec. 10, 1899, K. Untchj. In U. S. National Her- 
barium as No. 980,338. 

. “* Aulographum ledi n. sp. 

“Spots orbicular, grayish white, surrounded by a brown or purplish brown 
border; perithecia epiphyllous, few on a spot, elliptic or oblong, often sub- 
stellately lobed by confluence, erumpent, black, context whitish; asci obovate or 
subglobose; spores ovate or oblong, continuous, at length uniseptate, hyaline, 
12-15 uw long, 6-8 yu thick. 

“Upper surface of leaves of Labrador tea, Ledum groenlandicum Oeder., 
Fine, St. Lawrence Co. August. 

“Remarkable and very distinct by its subglobose asci.”’ 
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fungus in question, as was verified by a fragment of the type ° 
(PLATE 33, D) kindly contributed in January, 1931, by Dr. H. D. 
House, State botanist, Albany, N. Y. This material shows both 
the perfect and the imperfect (Sphaceloma) stages of the fungus, 
although only the perfect stage was previously known. The 
writer was given a previously unidentified specimen of the fungus 
collected in Minnesota '® by Doctor Shear. The known range 
of the organism was further increased by the discovery of the 
characteristic lesions it causes on dried phanerogamic material of 
Ledum glandulosum Nutt. from California," of L. columbianum 
Piper from Oregon,” and of L. groenlandicum Oeder from Penn- 
sylvania ™ (PLATE 33,C). Specimens from Oregon, received from 
Professor Zeller in February, 1931, were in agreement with the 
material of Aulographum Ledi just referred to. Both stages of 
the fungus were present. These facts, together with the other 
data just given, were transmitted to Professor Zeller, who made 
the new combination Elsinoe Ledi (Peck) Zeller (11). 

In September, 1931, the writer examined two additional speci- 
mens of Aulographum Ledi, t.e., Elsinoe Ledi: A second specimen 
collected by Peck in the Adirondack Mountains," and a specimen 
from Newfoundland.” On the latter specimen, in the handwrit- 
ing of the late W. G. Farlow, professor of cryptogamic botany 
at Harvard University, appears the following notation pertaining 


“a 


to this fungus. Peck gives spores as 2-celled but on Ledum 


® New York, St. Lawrence Co., Fine, Aug. 6, 1910, C. H. Peck. In Peck 
Herbarium, New York State Museum, Albany, N. Y. 

10 Minnesota, Meadowlands, on Ledum groenlandicum Oeder, Aug. 21, 1914, 
C. L. Shear. 

" California, Mendocino Co., Aug. 7, 1882, C. G. Pringle; June, 1903, Jas. 
McMurphy 84; May 26, 1913, P. Monnet. All in U.S. National Herbarium. 

2 Oregon, near Noti, Nov. 1914, Eugene Armstrong; sphagnum bog south 
of Waldport, Apr. 20, 1918, E. W. Lawrence 1286. In U.S. National Her- 
barium. 

13 Pennsylvania, North Mountain, borders of Lake Leigh, July 19, 1897, 
C. F. Saunders. In U.S. National Herbarium. 

14 New York, Sandlake, September (year not given), C. H. Peck. In Peck 
Herbarium. (Separate specimen in envelope with specimen labeled ‘‘ Lopho- 
dermium sphaerioides (A. and S.) Duby."’) 

1 Newfoundland, St. John’s, Bally Hally bog, on Ledum groenlandicum 
Oeder (syn. L. latifolium Ait.), Aug. 4, 1894, B. L. Robinson and H. Schrenk. 
In Farlow Herbarium, Harvard Cryptogamic Laboratories, Harvard Univer- 
sity, Cambridge, Mass. 
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latifolium they are here 4-celled. Asci, 28 X 174, nearly 
spherical, spores hyaline 4-celled, 12-14 X 6u.” The fungus 
was observed also on additional phanerogamic specimens of 
Ledum groenlandicum, from Maine,'® New York,'? and Penn- 
sylvania.'® It will be noted that the phanerogamic specimen 
from the Adirondacks antedates Peck’s (7) discovery of the fungus 
therein 1910. Fructifications of the imperfect stage, and, in most 
cases, also of the perfect, have been present on all the material 
examined. 

Elsinoe Ledi was isolated in April, 1931, from recently collected 
Oregon specimens on leaves and stems of Ledum glandulosum sent 
by Zeller. At a relatively high but variable room temperature, 
the new isolation is of slower growth than is usual for Elsinoe or 
Sphaceloma. At this temperature it grows more slowly than 
other species of Elsinoe or Sphaceloma. In one set of 2-weeks-old 
cultures on potato dextrose agar, colonies of Sphaceloma from 
Ledum were only about 2 mm. in diameter, while those of 
other species of Elsinoe or Sphaceloma were from 5 mm. to 10 mm. 
in diameter. In cultures grown on this medium for 3 weeks at 
constant temperatures of 0°, 5°, 10°, 15°, 20°, 25° C. and also at 
room temperature, the E. Ledi culture produced no growth at 0° 
C., only slight growth at 5° C., the largest amount of growth at 
15° and 20° C., and somewhat more growth at 25° C., than at 
room temperature. The other species of Elsinoe or Sphaceloma 
produced a small amount of growth at 5° C. and the largest 
amount at 20° and 25° C. and at room temperature. From these 
comparisons, it seems that the optimum temperature range for 
E. Ledi is lower than that for the other species of Sphaceloma thus 
far isolated and that its slow rate of growth at room temperature 
may be explained on the basis of the unfavorably high tempera- 

16 Maine, Aroostook County, Valley of Meduxnikeag River, July 13, 1916, 
M. L. Fernald and Bayard Long. In Philadelphia Academy of Natural 
Sciences. 

17 New York, Great Otter Lake, western foothills of the Adirondacks, 
Brown's tract. From herbarium of O. R. Willis. In The New York Botanical 
Garden, presented in 1903. 

18 Pennsylvania, Monroe County, on the Tunkhannock near Naomi Pines, 
June 8, 1889, T. C. Porter; Sullivan County, Sept. 14, 1897. From herbarium 


of Joseph Crawford; bog, Lake Leigh, Luzerne County, Aug. 26, 1896, Brown 
and Krout. All in Philadelphia Academy of Natural Sciences. 
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ture in thisenvironment. It should be mentioned, however, that, 
even under favorable conditions E. Ledi evidently grows less 
rapidly than most of the other species of Elsinoe or Sphaceloma 
with which it was compared; for even at 15° and 20° C., it pro- 
duced less growth than did practically all the other species at 20° 
and 25° C. and at room temperature. The 3-months-old slant 
culture on malt-agar-medium shown in plate 33, E, was grown 
for the first few weeks at room temperature and then at about 
8° C. In coloration it was fuscous '® with a center of coral red 
and a margin of Verona brown. The 2-weeks-old cultures of this 
fungus on potato-dextrose agar previously referred to were San- 
ford’s brown. The inoculum for the cultures here described con- 
sisted of cultural growth, about 0.5 mm. in diameter, trans- 
ferred from a stock culture. 


SPHACELOMA ON SNOWBERRY 

Sphaceloma Symphoricarpi Barrus and Horsfall (1) on snow- 
berry (Symphoricarpos albus (L.) Blake var. /agevigatus (Fernald) 
Blake) was discovered at Geneva, N. Y., by F. C. Stewart, of the 
New York (Geneva) Agricultural Experiment Station. Speci- 
mens collected by him (9) on July 1 and on September 2, 1908,”° 
have recently been examined by the writer. This fungus, 
originally reported as Gloeosporium? sp. (9), was only recently 
recognized (1) as a Sphaceloma, on the basis of its cultural 
characteristics. A culture contributed by Barrus and Horsfall, 
who first isolated the organism (1), produces on potato-dextrose- 
agar media, for example, the type of growth that has been de- 
scribed (4) as the pulvinate type in this genus. 

Barrus and Horsfall (1) reported Sphaceloma Symphoricarpi on 
snowberry in New York, Arkansas, Iowa, and Wisconsin; Le 

19 Color readings by J. Marion Shull, based on the following publication: 
Ridgway, R., ‘‘Color standards and color nomenclature.’ 43 p., illus. 
Washington, D.C. 1912. 

20 New York, Geneva, July 1, 1908, F. C. Stewart, in Peck Herbarium as 
Gloeosporium sp., and, according to Stewart, in Herbarium, N. Y. (Geneva) 
Agricultural Experiment Station, as Gloeosporium sp., identified by C. H. Peck; 
and Sept, 2. 1908, F. C. Stewart, in Herbarium, N. Y. (Geneva) Agricultural 
Experiment Station as Gloeosporium sp. Fragments of the former specimen, 
contributed by Doctor House, and of the latter, contributed by Professor 
Stewart, have recently been inserted in the Mycological Collections of the 
Bureau of Plant Industry. 
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Clerg (6) reported it in Colorado; and the writer (3) has found it 
in Maryland. The occurrence of the fungus in Maine, Virginia, 
and California was recently ascertained through examination of 
dried phanerogamic herbarium specimens of snowberry from these 
States.?!:22.28 

In New York, in addition to Geneva (9), Sphaceloma Symphori- 
carpi has been reported on snowberry from Ithaca (1), Walton 
(1), and Fishkill (3). The snowberry planting at Walton is 
known to be over 50 years old, and that at Fishkill, situated on a 
mountain top, is not of recent date. When the latter planting 
was discovered, in 1928, snowberry plants in the region at the foot 
of the mountain were, and still are, free from the disease. A 
planting on the slope of the mountain, but not transplanted from 
the mountain top planting, is also anthracnose-free. Plantings 
observed elsewhere in New York, and also in Massachusetts, 
Connecticut, Pennsylvania, New Jersey, and Washington, D. C., 
during the growing season of 1931 were free from this disease. 

Although snowberry is common in England, no Sphaceloma was 
observed on it there in the growing season of 1930 by Shear, 
White, or Jenkins. White also reports the absence of the fungus 
on snowberry examined in nurseries in France during this time. 


SUMMARY 

This paper presents data on the identity, history, and host and 
geographic range of members of the genus Elsinoe and of the form 
genus Sphaceloma. The Italian fungus, Hadrotrichum Populi var. 
Arbuti, is recognized as a Sphaceloma and as a synonym of 
Illosporium mattirolianum, and the new combination of S. 
mattiroianum made. Typical lesions produced by this fungus 
are present on phanerogamic herbarium specimens from Germany, 
showing that the organism is distributed in that country. Data 
on the history, identity and distribution of the American species, 
Elsinoe Ledi on Labrador tea, including studies leading to the 
discovery that the organism was described by Peck as Aulo- 


21 Maine, Brooklin (Naskeag Point), Aug. 21, 1918, A. F. Hill. In Gray 
Herbarium, Harvard University, Cambridge, Mass. 

* Virginia, Rockingham County, Aug. 7, 1893, A. Heller and E. Gertrude 
Halbach. In Philadelphia Academy of Natural Sciences. 

*8 California, Sonoma County, June 24, 1902, H. A. Heller 5762. In The 
New York Botanical Garden and in Philadelphia Academy of Natural Sciences. 
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graphum Ledi, are reported. In cultures of this organism grown 
on potato-dextrose agar medium, at the constant temperatures 
of 0°, 5°, 10°, 15°, 20°, and 25° C., and at room temperature 
E. Ledi produced optimum growth at 15° and 20° C., while other 
species of Elsinoe or Sphaceloma produced optimum growth at 
20° and 25° C. and at room temperature. The distribution of 
Sphaceloma Symphoricarpi on snowberry in Maine, Virginia, and 
California was ascertained through examination of dried phanero- 
gamic herbarium specimens of snowberry from these states. 


BuREAU OF PLANT INDUSTRY, 
WaAsHINGTON, D. C. 
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Agr.:Exp. Sta. Bull. 328: 393-394. 1910. Illus. 

10. Tai, F. L. Observations on the development of Myriangium Bambusae 
Rick. Sinesia Contr. Metrop. Mus. Nat. Hist. Nanking 1: 147-164. 
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11. Zeller, S. M. & Deremiah, J. W. An anthracnose of Ledum caused by a 
species of Elsinoe. Phytopath. 21: 965-972. 1931. Illus. 


EXPLANATION OF PLATES 
Plate 32. Sphaceloma Populi on Populus nigra, from Selva, Italy, October, 
1877 (Saccardo, P. A., Mycotheca veneta. Century 13, No. 1256 (8, p. 264) 
(type)). A, Upper, and B, lower leaf surface showing appearance of leaf 
spot (X 1); C-E, acervuli on upper surface of lesions (X 380); D, a, and E, a, 
colored conidia. Photographs by J. F. Brewer. F, line drawing of acervuli of 


this fungus (after Briosi e Cavara, I funghi parassiti delle piante coltivate od 
utili. Fasc. 6, No. 139). 
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Plate 33. Hadrotrichum Populi forma Arbuti on Arbutus Unedo. A, 
Showing upper leaf surface (from Briosi and Cavara, I funghi parassiti delle 
piante coltivate od utili. Fasc. 14, No. 349 (type); B, I/losporium mattirolianum 
on Arbutus Unedo (X1), showing (a) upper and (5) lower leaf surfaces (from 
D. Saccardo, Mycotheca italica. Century 8, No. 798 (type); C-D, Aulo- 
graphum Ledi on Ledum groenlandicum; C, from phanerogamic herbarium 
specimen labeled “‘ Borders of Lake Leigh, North Mountain, Pa., July 19, 1897, 
C. F. Saunders’”’ in United States National Herbarium, Washington, D. C. 
(x1); D, from cryptogamic specimen, collected at Fine, St. Lawrence Co., 
N. Y., Aug. 8, 1910, C. H. Peck (xX about 8); E, 3-months-old, malt-agar 
medium culture of Elsinoe Ledi from Ledum glandulosum, Oregon, 1931, 
isolated from material contributed by S. M. Zeller. F-H, fructifications of 
Hadrotrichum Populi forma Arbuti, from specimen shown in A (X 380). 
Photographs by J. F. Brewer. : 
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NOTES ON BOLETES. I 
WALTER H. SNELL 


When the writer began a few years ago to collect Boletes for his 
own amusement, it was found that identification of these plants 
was very difficult, and in some cases almost impossible. There 
seemed to be no question but that some American plants had been 
differently named by American mycologists and were considered 
as distinct species, and also that many named by Peck and others 
have been long known in Europe. Further, it became evident 
that other species had been wrongly determined in terms of 
European species and others had been named as distinct on the 
basis of immature plants. In general, there is a great deal of con- 
fusion in this group, much of which confusion can be eliminated 
by careful and long-continued collection and study in different 
localities. 

It is the plan to publish these notes periodically as further study 
can disentangle some of the confusion and as species can be ac- 
curately delimited and the synonymy straightened out. 


1. BOLETUS CLINTONIANUS AND BOLETUS ELBENSIS 

In last year’s Notes,' it was pointed out that Kallenbach con- 
siders B. Clintonianus Peck to be the same as B. flavus With. ex 
Fries (or as he prefers to call it, B. elegans Fries) and that B.- 
elbensis Peck is really B. viscidus Fries. It was stated that such 
changes seemed reasonable to me. 

This year, further observations were made on these two species 
collected abundantly in North Elba near Lake Placid, N. Y., 
where Peck first collected them. The soundness of Kallenbach’s 





judgment concerning both of these species—a judgment based 
solely upon American descriptions—was further confirmed. In 
addition, it was found that the spores and cystidia of the American 
plants were precisely as given by Kallenbach for the European 
species. 

1 Mycologia 24: 334-341. J fig. 1932. 
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It becomes necessary, therefore, to give up Peck’s long used 
and pleasing names of these common American plants and to use 
the older European ones. 


2. MORE ABOUT BOLETUS PORPHYROSPORUS 

In 1902, Atkinson? described what he thought was a new 
Bolete under the name B. umbrosus. Murrill* made this a 
synonym of Ceriomyces communis (Bull.) Murrill (=B. chrysen- 
teron Bull. ex Fries). This was a rather strange disposition of it 
for the following reasons: the colors of the pileus are different; the 
flesh is whitish in Atkinson’s plant and not yellowish as in B. 
chrysenteron, it changes to flesh-color then to brown instead of to 
greenish-blue and it is not red in the cracks of the pileus; the tubes 
are white and change to brown, instead of being yellow and 
changing to greenish-blue; the stipe is brownish or paler, instead 
of yellow above and red or streaked with red below. In other 
words, from the descriptions, there is no resemblance at all. 
Further, a casual inspection of Atkinson’s plant would show that 
it is not B. chrysenteron (or B. communis). 

As a matter of fact, Atkinson’s description reads like that of 
Frost’s B. sordidus, described in 1874, which the writer believes is 
B. porphyrosporus Fries. An examination of two of Atkinson's 
plants, kindly loaned by Professor H. M. Fitzpatrick, shows that 
B. umbrosus agrees perfectly with the writer’s specimens of 
B. porphyrosporus, with the exception of a slight difference in the 
size of the spores (which were not described by Atkinson). In 
one of these plants, the spores were apparently immature, but in 
the second one sent by Professor Fitzpatrick, they were certainly 
very near to maturity if not quite mature. They were found to 
be similar in shape, contents and color to those of B. porphyro- 
sporus. They measured 11-14 X 4-5.5 uw, which measurements 
fall within the limits of the spores of the Friesian plant, although 
most of the spores of the writer’s specimens measure 13-16 X 5-6 
u. It may be stated here that the writer in 1932 gave the width 
of the spores as 5.3—-6.5 wu. These limits should be 4-7 uy. 

* Preliminary notes on some new species of fungi. Jour. Myc. 8: 110-119. 


1902 (p. 112). 
3N. Am. Flora 9: 150. 1910. 
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In 1898, Peck collected near Lake Placid, N. Y., a plant which 
he described as B. nebulostis.1 This description is very brief, but 
it fits in every particular but one the descriptions of B. porphyro- 
sporus. Peck describes the flesh as white and unchanging, 
whereas in this common European plant just named, the white 
flesh usually changes more or less pronouncedly to reddish or 
reddish-brown, and bluish-green or inky-bluish in places. In 
young plants, these changes may not be very conspicuous, how- 
ever. 

Peck did not mention—as Frost likewise did not with B. 
sordidus nor Atkinson with B. umbrosus—two characters that 
would enable one absolutely definitely to state that B. nebulosus 
is B. porphyrosporus, but his observations were confessedly 
limited. These two characters are the purplish color of spore 
prints and the staining of white paper bluish by the expressed sap 
of the pileus and tubes. 

Peck’s types at Albany were examined this past summer and 
there is no doubt that B. nebulosus Peck is B. porphyrosporus 
Fries. Peck’s dried specimens resemble in every way, macro- 
scopically and microscopically, those from my own collections. 
The peculiar porphyry-red walls of the spores is still conspicuous 
in spores from Peck’s plants and the cystidia check absolutely. 

Murrill > made the following statement with regard to B. 
nebulosus as a doubtful species: “It has points in common with 
C. sordidus and Tylopilus felleus.’’ It is difficult to see the 
resemblance to B. (or Tylopilus) felleus, but it probably is the 
same as B. sordidus. 

Murrill also said in the same place with regard to B. mutabilis 
Morgan (not Batsch) that Peck’s New York plants of this name 
are either B. sordidus or B. felleus. It may be true that Peck’s 
plants are misnamed, but it is hardly possible that B. mutabilis 
is B. sordidus, because of the prompt changing to blue of the 
flesh and tubes, and the yellow color of the stipe without and 
within. 

The writer has already suggested that B. sordidus Frost is the 
same as B. porphyrosporus Fries. It would therefore appear that 


4 Ann. Rep. N. Y. State Museum 51: 292. 1898. 
5 N. Am. Flora 9:151. 1910. 
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this species, collected under these different names, though not of 
common occurrence, is quite widely distributed in the north- 
eastern states. 

It may be of interest to add that this species was collected 
this summer near Lake Placid, N. Y., where Peck obtained his 
B. nebulosus. 


3. SPECIES OF DISPUTED AUTONOMY 
a. Boletus brevipes 


B. brevipes Peck has been considered by many as merely a short- 
stemmed, late-season form of B. granulatus. It certainly looks 
at times like this latter species, with short stipe and without 
glandular dots. It also at times looks like one of the forms of 
B. luteus (except for length of stipe, lacks of dots and annulus) 
when it has the glutinous, dark-chestnut or chocolate brown 
pileus. B. brevipes can, however, hardly be a morphological and 
seasonal variant of these other species when it occurs along with 
them in the early fall, as the writer has repeatedly found it, 
particularly in October, 1932. I consider it as a valid species. 


b. Boletus glabellus 


B. glabellus Peck was made a synonym of B. miniato-olivaceus 
Frost by Murrill. Peck distinguished the former by the lack of 
red colors of the pileus and especially its smoky tinge, the paler 
flesh and more pallid stipe with a red zone or line at the apex. 
I would add also the less extensive and slower turning of the 
flesh to blue when cut or broken. My collections of plants that 
correspond precisely with Peck’s description incline me to accept 
it as an autonomous species. 


c. Boletus vermiculosus 


This plant was considered by Murrill (loc. cit., p. 151) to be the 
same as B. luridus. Atkinson accepted it as a distinct species ° 
and I have likewise found the plant exactly corresponding to 
Peck’s description. 


6 Mushrooms—Edible, Poisonous, etc. 1900 (p. 177). 
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4. SPECIES OF DOUBTED OCCURRENCE IN THE UNITED STATES 


a. Boletus badius 


Boletus badius Fries has been reported in this country by 
several collectors, but it was not recognized by Murrill. 

There is no doubt of its occurrence here, because I have found 
it many times in the Adirondacks near Minerva and Newcomb, 
growing under pines and in mixed coniferous stands bordering 
tamarack swamps. To me, it is readily distinguished by its 
tubes at first pale lemon-yellow or pale greenish-yellow, and by its 
pileus being at first quite viscid and later very finely tomentose. 
To the uninitiated, it may resemble B. spadiceus. The two differ 
in the following respects: 














B. badius B. spadiceus 
Stature Somewhat slender More stocky and compact 
Surface of Viscid at first, then very finely | Dry, pruinose-tomentose to 
pileus tomentose rough-tomentose 
Tubes Pale yellow, becoming green- | Golden yellow, becoming blu- 
ish-blue where wounded, not ish where wounded, but not 
at all decurrent; mouths not greenish, decurrent by a 
large (in American plants at tooth; mouths large 
least) 
Stipe Streaked Striate, occasionally reticulate, 


reddish within toward base 











Burt was uncertain whether the form illustrated in Icones 
Farlowianae (p. 82, pl. 76) is B. badius or B. dichrous Ellis. 
Murrill made out the latter to be the same as B. bicolor (loc. cit., 
p. 147), but it is difficult to understand this change. It is. 
certainly more like B. badius. It would seem that the ends of 
justice as well as of convenience would best be served if the name 
B. dichrous were dropped and made a synonym of B. -badius. 
The two have supposedly been distinguished by the following 
characters for B. dichrous:—changing of the flesh to greenish- 
blue, straw-colored tubes, squamulose coat and yellow apex of 
stipe, spores 17-18 yu long. 

These characters are all occasionally found in B. badius. 
It so happens that the forms of this latter species found by the 
writer with yellow-topped stipes have had spores 9-12 y» long and 
the forms with spores 12-17 yu long have had stipes at best only 
light-colored at the top and usually concolorous with the re- 
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mainder of the stipe. I think B. dichrous is the same as B. 
badius. 
b. Boletus spadiceus 

Boletus spadiceus Fries (B. ferrugineus Schaeff. of European 
mycologists) was reported for this country only by Frost. It 
was not seen by Peck, who says that specimens received from 
Frost do not in his opinion belong to it and that its occurrence in 
this country is doubtful. Murrill did not recognize the species 
as occurring in this country. 

There is a great deal of confusion among European workers 
regarding this species. Everyone agrees that it is very close to 
the very common B. subtomentosus L. ex Fries, and many say 
that it might well be considered a variety of it. Most of these 
writers then point out distinguishing characters, but these latter 
vary with the individuals. There is absolute disagreement in 
many important particulars. For example, most writers agree 
that B. spadiceus has purplish tints on the pileus, but some state 
that there is some red occasionally in B. subtomentosus. Bresa- 
dola says that the tube mouths of B. spadiceus are large, sub- 
rotund to angular; Gilbert that they are very large; Peck, Chauvin 
and Legué that they are minute and rotund. Bresadola says 
they become greenish-yellow, the French writers that they are 
never greenish. Most of the French workers agree with Bresa- 
dola that the stipe is fusiformly reticulate, while that of B. 
sublomentosus is costate-sulcate, but Murrill states that the stipe 
of this latter species is even, or wholly or partially reticulate. 
There is likewise disagreement as to the guttulation of the spores. 

In spite of this profound disagreement as to these characters, 
there do appear to be certain differences which may distinguish 
the two species. B. spadiceus has the following characters:— 
surface of pileus purplish brown; flesh of pileus more or less dull 
reddish, and turning bluish, especially near the tubes; more 
broadly adnate attachment of the tubes, with a tendency towards 
the decurrent, and turning bluish occasionally; stipe more or less 
fusiform at the base, thicker than 1.5 cm., fusiformly reticulate, 
its flesh turning reddish towards the base; odor of flesh definitely 
fungous. On the other hand, in B. subtomentosus, the surface is 
usually brownish-olivaceous instead of purplish; the flesh and 
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tubes turn bluish only slightly if at all; the tubes are sinuately 
and narrowly adnate, and ‘not decurrent; the stipe is attenuated 
at the base, but not fusiform, is less than 1.5 cm. thick, with 
costate-sulcate markings, and its flesh does not turn reddish 
within; and its odor is inconspicuous. 

Murrill (loc. cit.) believes that all forms, whether with even or 
ribbed stipe of B. subtomentosus, or with somewhat reticulate 
stipe of B. spadiceus, or even the coarsely reticulate stipe from 
apex to base of B. illudens, should be placed in one species, B. 
subtomentosus. 

There is no doubt in my mind, however, of the validity of 
B. spadiceus, when it is once understood. It is easily distin- 
guished from B. subtomentosus in all stages of development. I 
find it not uncommon in the Adirondacks up to early August, but 
not after that. Dr. George L. Church, however, brought in a 
specimen from the Arnold Arboretum near Boston on October 6th 
of this year. 

c. Boletus erythropus 

The status of B. erythropus and B. luridus presents an in- 
terminable and at times an apparently insoluble tangle. The 
European writers almost generally agree that there are two dif- 
ferent species to be called by these names, but they differ as to 
characters and details. B. luridus is one of the three European 
species with reticulate stipe, having a dark colored pileus as 
against the pale-colored B. Satanus (greenish tinged) and B. 
rhodoxanthus of Kallenbach (pinkish tinged). The other two 
somewhat similar species, B. erythropus and B. miniatoporus (the 
latter of which apparently does not occur in this country) have 
non-reticulate stipes. These distinctions are readily discernible 
according to Kallenbach and such would seem to be the case, but 
as between B. luridus and B. erythropus, the distinctions are 
complicated by the occasional lack of distinct reticulation of the 
stipe in B. luridus. 

This latter fact adds to the difficulties of determining the forms 
found in this country, especially as B. /uridus here rarely has a 
plainly and distinctly reticulated stipe. Furthermore, it often 
has tubes the mouths of which show little or no red coloration. 
This past summer I found a colony of forms in all stages of 
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development, in which the young plants had tubes without red 
mouths but decidedly reticulate stipes, and the older plants had 
mouths with or without the bright red color and stipes without a 
sign of reticulation except a patch on one stipe that showed faint 
signs of it. In view of these characters and the general cycle of 
development, the importance of which latter is so strongly 
emphasized by Kallenbach, these plants were apparently B. 
luridus. 

I have found plants that appear to be readily determinable as 
B. erythropus, if care is taken to follow the development of the 
plants and the succession of color changes as given by Kallen- 
bach. When mature plants have the typically dark carmine or 
blood-red pileus and the surface of the stipe that one learns to be 
distinctive, in addition to the lack of reticulation, determination 
is not so difficult (cf. plate 85 of Icones Farlow.). When, however, 
this dark pileus is lacking, I have found the following characters 
to be distinctive :—the faded ochracous or brownish pileus tinged 
reddish; the faded, dingy-olivacous or brownish tube mouths; 
the non-reticulate stipe which is, for the most part, yellow in color. 
I have also found that the absence of reticulation on the stipes of 
very young plants is of definite diagnostic value. I have col- 
lected such forms in the Adirondacks and in Vermont, which I 
cannot but call B. erythropus. 

Kallenbach 7 maintains that Fries confused these forms and 
that B. purpureus of Fries is a composite species which includes 
the true B.-erythropus. He has solved the problem to his own 
satisfaction by discarding B. purpureus and splitting this into 
the B. erythropus of Persoon and B. rhodoxanthus Kallenbach. 
The French mycologists cannot agree with this procedure, but I 
have found that Kallenbach’s arrangement is workable and 
brings a reasonable amount of order out of what was decidedly 
chaos. 

5. SPECIES OF SUSPECTED SYNONOMY 
a. Boletinus grisellus 

As pointed out in last year’s*Notes (loc. cit.), Kallenbach has 
done a distinct service by bringing together a number of different 

7 Die Pilze Mitteleuropas. Band I. Die Roéhrlinge (Boletaceae). Leip- 
zig, p. 23. 
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laricophilous boletes, both American and European, under the 
name B. viscidus Fries. One of the plants thus included, on the 
basis of published description alone, was Boletinus grisellus 
Peck. This was first collected at Natick, Mass., and there are 
also at Albany collections from New York State. The writer 
was inclined to agree with Kallenbach on the basis of Peck’s 
description, even though Peck placed the plant in the genus 
Boletinus instead of Boletus. 

An examination of the plants at Albany, however, shows that 
Boletinus grisellus is quite different from Peck’s B. elbensis (or 
B. viscidus Fries). In the first place, it is a true Boletinus, with 
the radiately arranged pores and compound tubes, separated by 
distinct and prominent long veins. It is not at all annulate as 
is B. viscidus, the pores are much larger (when dry at least) than 
those of B. viscidus, the surface of the pileus looks entirely dif- 
ferent, and the tubes are very deeply decurrent. Peck said the 
tubes were slightly decurrent, but the tubes descend so far down 
the stems of the dried plants in most cases that it hardly seems as 
if they could be only slightly decurrent in living plants, even when 
plenty of allowance is made for the shrinkage due to drying. 


b. Boletinus spectabilis and B. pictus 

Kallenbach, likewise on the basis of descriptions, wondered 
(loc. cit., p. 75) if these two species were not really the same as 
Boletus tridentinus Bres., in spite of the stated difference in 
genus. Noone who knows the American plants in the field could 
possibly agree to this synonomy. The two American plants are ~ 
not only true Boletinus forms, but they are entirely distinct from 
each other, and from Boletus tridentinus. They differ in color, 
in spores and many other characters. 


6. BOLETUS ANANAS, B. ISABELLINUS, AND B. SUBALBELLUS 

Boletus Ananas was described by M. A. Curtis from South 
Carolina in 1848. Peck described B. isabellinus from specimens 
collected at Ocean Springs, Miss., in 1897, and Murrill described 
from the same place in 1910, Gyroporus subalbellus. The genus 
Gyroporus is characterized in Murrill’s scheme (following Quélet) 
by hollow stipe and hyaline spores, about which we shall speak 
later. 
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Here we have three plants the descriptions of which read much 
alike, with two collected from the same locality. These two, 
B. isabellinus and B. (or Gyroporus) subalbellus, resemble each 
other more than they resemble B. Ananas, yet Murrill made 
B. isabellinus a synonym of B. Ananas (in the genus Boletellus). 
Peck partially concurred in this arrangement, saying the two were 
apparently the same, but he pointed out what he thought were 
important differences (letter to Murrill in the New York Botanical 
Garden). 

Examination of these plants in The New York Botanical 
Garden (including the type of Murrill’s species and the co-type 
of Peck’s species) showed that they do resemble each other some- 
what. On the other hand, even though the specimens of B. 
isabellinus and B. subalbellus are obviously immature, the ap- 
pressed fibrillose scales of these species are entirely different 
from the prominent pyramidial scales of B. Ananas. 

It is a question whether or not the spores of these plants will 
help much in the determination of their identities, even though the 
spores obtainable are quite different. The spores of all species 
of boletes examined by the writer are elliptical and hyaline in the 
early stages of their development. Those of the specimens of 
B. isabellinus available are pyriform, elliptic, or elongate-ovoid 
and more or less hyaline, measuring 5—-10.5 X 3.5-4.5 uw (mostly 
7-9 X 3.5-4 uw). Those of B. subalbellus are oblong-elliptic, not 
quite hyaline it seems to me, and measure 5.5-10 X 3.5-5 yu 
(mostly 8-4 yw). There is thus little resemblance between the 
spores of these two sets of specimens, as they are now obtainable, 
but I think they are all immature. There is no resemblance at 
all between the spores of B. isabellinus and B. Ananas, for the 
spores of this latter plant are double the size of those of the former 
(as now available), they are uniformly elliptic-ovoid, and are 
dark brown and longitudinally striate. 

It may perhaps be that Murrill ignored the appearance of the 
spores of B. isabellinus, in view of the facts that the plants were 
doubtless immature and the spores probably so. He may have 
operated upon the hypothesis that these more or less elliptical 
spores of B. isabellinus in the plants available to him would be- 
come at maturity similar to those of B. Ananas, and at the same 
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time he would have had to ignore the dissimilarity in the scales 
of the two sets of specimens. 

On the other hand, by the same token, he must have ignored 
the present immature condition of the more or less oblong, hyaline 
spores of B. subalbellus, because he placed this species in his new 
genus Gyroporus, characterized by spores elliptical in form and 
whitish or citrine in mass. It appears to me as if these spores 
would be olivaceous in mass at maturity, if they would not be 
olivaceous in mass in their present condition. 

Under any conditions, however, with the specimens at present 
available, there seems to be no justification for considering 
B. isabellinus the same as B. Ananas. It seems to me more 
likely that B. subalbellus is the same as B. isabellinus (both from 
the same locality). Before any satisfactory disposition can be 
made of these two species, however, mature fruit bodies and spore 
prints must be made available for study. 


7. BOLETUS ALBUS = B. PLACIDUS 


Peck named Boletus albus in 1872 and stated that it differed 
from B. collinitus Shaeff. (by which he probably meant B. 
granulatus) by its white pileus, larger and different colored tubes, 
etc. Later he mentioned an occasional peculiar fetid odor. 
Murrill made this species a synonym of B. granulatus.. Michael- 
Schulz * suggests that it is possibly the same as B. placidus Bon. 
and Bresadola'® says that it does not seem to be different. 
Other European workers agree with Bresadola (see Konrad "). 

B. placidus is placed by many workers in the genus Gyrodon 
(cf. Bresadola, loc. cit.), which is characterized by short tubes and 
sinuate or gyrose-plicate tube-mouths. 

In the Adirondacks, I have several times collected an ivory- 
white-capped bolete which according to Peck’s treatment of the 
group would have to be B. albus and which seemed to be well 
illustrated by colored plates of B. placidus. The stipes were 
often long, to make the fruit bodies taller than those commonly 


8 N. Am. Flora 9: 153. 1910. 

9 Fiihrer fiir Pilzfreunde. 1927 (pl. 273). 

0 Tconographia Mycologica. Milan. 1931 (p. 944). 

"Konrad, M. P. Notes critiques sur quelques champignons du Jura. 
Bull. Trim. Soc. Myc. Fr. 43: 199-204. 1927. 
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identified as B. granulatus. The tubes of these specimens were 
always short, and the glandular dots on the stipe were large, 
often confluent and occasionally connecting to form a coarse net- 
work, such as is a common feature of illustrations of B. placidus. 
The spores measured 8-10 X 3-3.5 yw, instead of 6-8 X 2.5-3 u 
for B. granulatus. Also the sporophores were cespitose. 

During the past two summers I several times have found 
young specimens with the ivory-white cap, growing in clusters 
under white pine. Instead of collecting them at once, I allowed 
them to grow and observed them daily. The surface gradually 
changed from ivory-white to the light-brown, gluten-streaked 
combination so characteristic of B. granulatus, but the plants 
were taller and in every other respect agreed with B. placidus, 
if one excepted any mention of sinuate or gyrose tubes. Konrad 
(loc. cit., p. 200) says that Saccardo manifestly erred when he 
put the latter species and other supposedly distinct species in the 
genus Gyrodon. 

Therefore, if the European placidus is a true Boletus and not a 
Gyrodon, there is no question but what our B. albus is the same 
as the European B. placidus and I shall henceforth so consider it. 

It is interesting to note that Konrad (loc. cit., p. 202) quotes 
Dr. René Maire as wondering why B. placidus (or B. fusipes 
Fries) has not been reported from America in white pine forests 
and as concluding that the reason is that Americans have called 
it B. albus instead. This species is found in central Europe only 
under or near Pinus strobus and Pinus cembra, and Konrad (loc. 
cit., p. 200) states that B. placidus is native to, and imported from, 
North America. 

According to Konrad, B. Boudieri Quélet is the same as B. 
Bellini Inzenga, a sub-species of B. placidus Bon., which grows 
under P. halepensis in the Mediterranean region. 

BROWN UNIVERSITY 
PROVIDENCE, RHODE ISLAND. 











NOTES AND BRIEF ARTICLES 


SUMMER FORAY OF THE MYCOLOGICAL SOCIETY OF AMERICA 


Present plans contemplate holding the summer foray in the 
Southern Appalachians from August thirty-first to September 
second. At the invitation of Dr. E. E. Reinke of Vanderbilt 
University, Director of the Highlands Biological Laboratory at 
Highlands, North Carolina, the laboratory will be the head- 
quarters. It is urged that members of the society arrange their 
summer plans soas to permit attendance at this meeting. Further 
details will be published in the next issue of MYCOLOGIA. 


REVIEWS 


Three interesting and important publications upon the Bole- 
taceae have appeared in the last few years. 

The first is volume I of “Die Pilze Mitteleuropas”’ (Leipzig, 
1926-1930, incomplete) published jointly by Die Deutsche Gesell- 
schaft fiir Pilzkunde, Die Deutsche Botanische Gesellschaft and 
Der Deutsche Lehrerverein fiir Naturkunde. This publication 
is appearing in numbers of four to twelve pages each, quarto size, 
and two or three colored plates and one or two plates of repro- 
ductions of photographs and line drawings each—both excellent. . 
The colored plates, made from water color drawings, include fruit 
bodies in all stages and in all variations of form and color. The 
half-tone reproductions are merely supplementary to these, but 
the line drawings represent the microscopic details which have 
heretofore been so sadly neglected. It is intended that each 
volume of the series shall be made up of about twenty numbers. 

Volume I, of which eleven numbers have already appeared, is 
entitled ‘‘ Die Réhrlinge (Boletaceae)’’ and has been prepared by 
Franz Kallenbach. Nineteen species have thus far been treated 
in this volume. 

This work is remarkable for the completeness of treatment of 
the species. Each species is discussed under the following head- 
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pay 


ings: synonomy, original diagnosis, complete description (includ- 
ing chemical reactions of the flesh to various reagents), value 
(edibility), forms with which it may be confused, microscopic de- 
tails, habitat (with geological considerations), distribution, his- 
tory (with critical remarks), literature, and short description or 
diagnosis. 

In addition to the extreme completeness of treatment, including 
the microscopic details and chemical reactions, this treatise is 
valuable in other ways. For one thing, the author has em- 
phasized the necessity of considering the cycle of development of 
each plant and the succession of color changes. He has made 
good use of this principle in the delimiting of some species and the 
combining of others. Also, he has pointed out the danger of 
following Fries too closely, for he thinks that Fries made some 
mistakes and misunderstood certain forms—which misunder- 
standing has resulted in considerable confusion in the proper 
interpretation of several species. 

Some of the French mycologists cannot agree with Kallenbach’s 
adjudication of some of the species and their synonymy, but he 
has done much to increase our taxonomic knowledge of these 
plants and his results appear to be workable. 

The second publication is ‘Les Bolets,”’ by Sartory and Maire 
(Nancy). The scope of the work is given on the title page— 
“Monographie du Genre Boletus, Dill.’”’ The introduction dis- 
cusses the general characters of the Boletes and the different 
classifications, and gives a historical synopsis. The main body of 


the work is entitled ‘‘Etude des Espéces du Genre Boletus’’ and 


this title explains its scope. It is a compendium of all the species 
of Boletes that have been described. For each species there is 
given the synonymy, literature, illustrations and models known, 
and the diagnoses of the original authors and many subsequent 
students, along with comments of the latter in many cases. No 
comments are added by the authors of the treatise. 

These authors place all the species under one genus—Boletus— 
instead of the three commonly accepted, and thus avoid one 
source of disagreement among students of the group. The species 
are likewise not classified according to any scheme, but are taken 
up alphabetically. 





Notes AND Brier ARTICLES 


There are some errors, typographical or otherwise, as would be 
expected from the handling of so many names, dates, numbers 
and diagnoses. There is a lack of complete consistency in treat- 
ment of certain of the species that is sometimes puzzling. The 
synonymy in certain cases is somewhat unfortunate, especially 
with regard to the American species. This, however, could hardly 
be avoided, because the errors arise from the lamentable condition 
of American literature upon the subject. 

In spite of the errors, relatively few in number, the work is a 
very useful one as a source-book and places at the disposal of 
students of the group a mass of convenient information. 

The third publication is ‘‘Les Bolets’’ by E.-J. Gilbert (Paris, 
1931). Itisa treatment of the morphology and taxonomy of the 
Boletes. It discusses the relation of these plants to the Agarics, 
especially to the genera Gomphidius and Paxillus, the develop- 
ment of the carpophores, the taxonomic history, and mainly the 
genera and their generic affinities and the species and their specific 
affinities. 

The main thesis is the development of a new classification into: 
suborders on the basis of ornamentation of the spore membrane; 
families on the basis of the nature of the hymenophore tissue, 
gross morphology and habit of living; genera on the basis of mor- 
phological development (angiocarpous or gymnocarpous) and 
morphology of the spores. Thus there result the following: sub- 
orders, Boletineae and Strobilomycetineae; families, Paxillaceae, 


Boletaceae, Leucosporelleae and Gyreae of the former, and Stro- 


bilomycetaceae of the latter; and thirteen genera, including 
several suggested by Quélet and Karsten, two by Murrill (all 
somewhat modified) and one new one (Porphyrellus) as well as 
the three usually accepted, along with Paxillus and Phylloporus 
usually placed in the Agaricaceae. 

This classification, then, is along the line of the modern tend- 
ency to split the old Friesian genera and it may be said that this 
attempt as applied to this group, has more to recommend it in the 
way of morphological grounds, logic and consistency than any 
that have preceded it. Whether or not the two Agaricaceous 
genera should be included in the Boletaceae may be questioned by 
many, and other features may raise qualms of surprise or violent 
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disagreement in the minds of mycologists. On the other hand, 
if the group is to be split up, most of the groupings seem to be 
natural. For example, the genus Jxocomus Quélet, including 
species with viscid or glutinous pileus and with ellipsoid spores, 
is a natural group—the tribe Viscipelles of the Friesian system. 

It is probable that this new classification will be graciously re- 


‘splitter’’ school of ‘‘revisionists’’ in modern my- 


ceived by the 
cology, but will be just as roundly rejected by the more con- 


servative element. 
WALTER H. SNELL 
BROWN UNIVERSITY, 
PROVIDENCE, RHODE ISLAND 








